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PRELIMINARY AMENDMENT 



This paper is submitted in connection with the above-identified application. 
Prior to examination of the application on the merits, please amend the 
specification as follows: 
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Att. Docket No.: REG 710-A-US 
USSN: Not Yet Known 
US File Date: Filed Herewith 
Preliminary Amendment 

In the Claims: 



Please replace Claim 9, starting on page 92, line 20, through page 93, line 
10 with the following: 



9. (Annendecl) An isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a modified Flt1 receptor fusion polypeptide, wherein 

H the coding region of the nucleic acid molecule consists of a nucleotide 

O sequence selected from the group consisting of: 

5 (a) the nucleotide sequence set forth in Figure 13A-13D (SEQ ID 

is 

5 NOS: 3 and 4); 

(b) the nucleotide sequence set forth in Figure 14A-14C (SEQ ID 
S NOS: 5 and 6); 

g (c) the nucleotide sequence set forth in Figure 15A-15C (SEQ ID 

p NOS: 7 and 8); 

(d) the nucleotide sequence set forth in Figure 16A-16D (SEQ ID 
NOS: 9 and 10); 

(e) the nucleotide sequence set forth in Figure 21A-21C (SEQ ID 
NOS: 11 and 12); 

(f) the nucleotide sequence set forth in Figure 22A-22C (SEQ ID 
NOS: 13 and 14); 

(g) the nucleotide sequence set forth in Figure 24A-24C (SEQ ID 
NOS: 15 and 16); and 

(h) a nucleotide sequence which, as a result of the degeneracy of 
the genetic code, differs from the nucleotide sequence of (a), (b), (c ), 
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US File Date: Filed Herewith 
Preliminary Amendment 

(d), (e), (f), or (g) and which encodes a fusion polypeptide molecule having 
the biological activity of the modified Flt1 receptor fusion polypeptide. 

Please replace Claim 22, starting on page 95, line 1 , with the following: 

22. (Amended) A fusion polypeptide encoded by the nucleic acid sequence 
set forth in Figure 10A-10D (SEQ ID NOS: 1 and 2) or Figure 24A-24C (SEQ 
ID NOS: 15 and 16), which has been modified by acetylation or pegylation. 

Please replace Claim 49, starting on page 98, line 24, through page 99, 
line 8, with the following: 

49. (Amended) An fusion polypeptide comprising an amino acid sequence 
of a modified FItl receptor, wherein the amino acid sequence selected 
from the group consisting of: 

(a) the amino acid sequence set forth in Figure 13A-13D (SEQ ID 
NOS: 3 and 4); 

(b) the amino acid sequence set forth in Figure 14A-14C (SEQ ID 
NOS: 5 and 6); 

(c) the amino acid sequence set forth in Figure 15A-15C (SEQ ID 
NOS: 7 and 8); 

(d) the amino acid sequence set forth in Figure 16A-16D (SEQ ID 
NOS: 9 and 10); 

(e) the amino acid sequence set forth in Figure 21A-21C (SEQ ID 
NOS: 11 and 12) 



Att. Docket No.: REG 710-A-US 
USSN: Not Yet Known 
US File Date: Filed Herewith 
Preilnninary Amendnrient 

(f) the amino acid sequence set forth in Figure 22A-22C (SEQ ID 
NOS: 13 and 14); and 

(g) the amino acid sequence set forth in Figure 24A-24C (SEQ ID 
NOS: 15 and 16). 

In the Specification: 

Please replace the paragraph starting on page 1, line 5, with the following: 

The application claims priority of International Application No. 
PCT/USOO/14142, filed May 23, 2000, which claims priority of U.S. 
Provisional Application No. 60/138,133, filed on June 8, 1999. 
Throughout this application various publications are referenced. The 
disclosures of these publications in their entireties are hereby 
incorporated by reference into this application. 

Please replace the paragraph starting on page 11, line 15, through page 
12, line 1, with the following: 

Preferred embodiments include an isolated nucleic acid molecule 
comprising a nucleotide sequence encoding a modified FItl receptor fusion 
polypeptide, wherein the coding region of the nucleic acid molecule 
consists of a nucleotide sequence selected from the group consisting of 
(a) the nucleotide sequence set forth in Figure 13A-13D (SEQ ID NOS; 3 
and 4); 
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US File Date: Filed Herewitti 
Preliminary Amendment 

(b) the nucleotide sequence set forth in Figure 14A-14C (SEQ ID NOS: 5 
and 6); 

(c) the nucleotide sequence set forth in Figure 15A-15C (SEQ ID NOS: 7 
and 8); 

(d) the nucleotide sequence set forth in Figure 16A-16D (SEQ ID NOS: 9 
and 10); 

(e) the nucleotide sequence set forth in Figure 21A-21C (SEQ ID NOS: 11 

and 12); 

(f) the nucleotide sequence set forth in Figure 22A-22C (SEQ ID NOS: 13 
and 14); 

(g) the nucleotide sequence set forth in Figure 24A-240 (SEQ ID NOS: 15 
and 16); and 

(h) a nucleotide sequence which, as a result of the degeneracy of the 
genetic code, differs from the nucleotide sequence of (a), (b), (c ), (d), 
(e), (f), or (g) and which encodes a fusion polypeptide molecule having the 
biological activity of the modified FItl receptor fusion polypeptide. 

Please replace the paragraph starting on page 13, line 6, with the 
following: 

Additional embodiments include a fusion polypeptide encoded by the 
nucleic acid sequence set forth in Figure 10A-10D (SEQ ID NOS: 1 and 2) 
or Figure 24A-24C (SEQ ID NOS: 15 and 16), which has been modified by 
acetylation or pegylation wherein the acetylation is accomplished with at 
least about a 100 fold molar excess of acetylation reagent or wherein 
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acetylation is accomplished with a nnolar excess of acetylation reagent 
ranging from at least about a 10 fold molar excess to about a 100 fold 
molar excess or wherein the pegylation is 10K or 20K PEG. 



Please replace the paragraph starting on page 15, line 19, with the 
following: 



S Preferred embodiments include a fusion polypeptide comprising an amino 
2 acid sequence of a modified FItl receptor, wherein the amino acid 
€1 sequence selected from the group consisting of (a) the amino acid 

life? 

yi sequence set forth in Figure 13A-13D (SEQ ID NOS: 3 and 4); (b) the amino 
r acid sequence set forth in Figure 14A-14C (SEQ ID NOS: 5 and 6); (c) the 
fj amino acid sequence set forth in Figure 15A-15C (SEQ ID NOS: 7 and 8); 

(d) the amino acid sequence set forth in Figure 16A-16D (SEQ ID NOS 9 
^ and 10); (e) the amino acid sequence set forth in Figure 21A-21C (SEQ ID 

NOS: 11 and 12); (f) the amino acid sequence set forth in Figure 22A-22C 

(SEQ ID NOS: 13 and 14) and (g) the amino acid sequence set forth in 

Figure 24A-24C (SEQ ID NOS: 15 and 16). 



Please replace the paragraph starting on page 19, line 11, with the 
following: 

Figure 10A-10D (SEQ ID NOS: 1 and 2). Nucleic acid (SEQ ID NO: 1) 
and deduced amino acid sequence (SEQ ID NO: 2) of Flt1(1-3)-Fc. 
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US File Date: Filed Herewith 
Preliminary Anoendment 

Please replace the paragraph starting on page 19, line 16, with the 
following: 

Figure 13A-13D (SEQ ID NOS: 3 and 4). Nucleic acid (SEQ ID NO: 3) 
and deduced amino acid sequence (SEQ ID NO: 4) of Muti: Flt1(1-3^B)-Fc. 

Please replace the paragraph starting on page 19, line 22, with the 
following: 

Figure 14A-14 C (SEQ ID NOS: 5 and 6). Nucleic acid (SEQ ID NO: 5} 
and deduced amino acid sequence (SEQ ID NO: 6) of Mut2: FItl (2-3^b)-Fc. 

Please replace the paragraph starting on page 19, line 25, with the 
following: 

Figure 15A-15C (SEQ ID NOS: 7 and 8). Nucleic acid (SEQ ID NO: 7) 
and deduced amino acid sequence (SEQ ID NO: 8) of MutS: FItl (2-3)-Fc. 

Please replace the paragraph starting on page 20, line 1 with the 
following: 

Figure 16A-16D (SEQ ID NOS. 9 and 10). Nucleic acid (SEQ ID NO: 9) 
and deduced amino acid sequence (SEQ ID NO: 10) of Mut4: Flt1(1-3pj.>f4)- 
Fc. 
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Please replace the paragraph starting on page 21. line 16, with the 
following: 



Figure 21A-21C (SEQ ID NOS: 11 and 12). Nucleotide (SEQ ID NO: 
11) and deduced amino acid sequence (SEQ ID NO: 12) of the modified FItl 
receptor termed Flt1D2.Flk1D3.FcAC1(a). 



^ Please replace the paragraph starting on page 21, line 19, with the 

g following: 

m Figure 22A-22C (SEQ ID NOS: 13 and 14). Nucleotide (SEQ ID NO: 

if i - 

r 13) and deduced amino acid sequence (SEQ ID NO: 14) of the modified FItl 

5 receptor termed Flt1D2.VEGFR3D3.FcAC1(a). 

i 

fi Please replace the paragraph starting on page 22, line 1, with the 
following: 



Figure 24A-24C (SEQ ID NOS: 15 and 16). Nucleotide (SEQ ID NO: 
15) and deduced amino acid sequence (SEQ ID NO: 16) of the modified FItl 
receptor termed VEGFR1R2-FcAC1(a). 



Please replace the paragraph starting on page 25, line 18, with the 
following: 
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Preliminary Anriendment 

Figure 36 (SEQ ID NO: 17). Peptide mapping and glycosylation 
analysis. The disulfide structures and glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a) were determined by a peptide mapping method. 
There are a total of ten cysteines in Flt1D2.Flk1D3.FcAC1(a); six of them 
belong to the Fc region. Cys27 is disulfide bonded to Cys76. Cys121 is 
disulfide bonded to Cys 182. The first two cysteines in the Fc region 
(Cys211 and Cys214) form an intermolecular disulfide bond with the same 
two cysteines in another Fc chain. However, it can not be determined 
whether disulfide bonding is occurring between same cysteines (Cys211 to 
Cys211, for example) or between Cys211 and Cys214. Cys216 is 
disulfide bonded to Cys306. Cys 352 is disulfide bonded to Cys410. 
Please replace the paragraph starting on page 49, line 25, through page 
51, line 12, with the following: 



Based on the observation that acetylated Flt1(1-3)-Fc, which has a pi 
below 6, has much better pharmacokinetics than the highly positive 
unmodified Flt1(i-3)-Fc (pi > 9.3), it was asked whether the difference in 
pharmacokinetics could be attributed to the net charge of the protein, 
which made it stick to negatively charged extracellular matrix 
components, or whether there were perhaps specific locations on the 
surface of the Flt1(1-3)-Fc protein that constituted specific binding sites 
for extracellular matrix components. For example, many proteins are 
known to have heparin binding sites, often consisting of a cluster of basic 
residues. Sometimes these residues are found in a cluster on the primary 
sequence of the protein; some of the literature has identified "consensus 
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sequences" for such heparin binding sites (see for example Hilennan, et a!., 
1998, Bioessays 20 (2): 156-67). In other cases, the known crystal 
structure of a protein reveals a cluster of positively charged residues on 
the surface of a protein, but the residues come from different regions of 
the primary sequence and are only brought together when the protein 
folds into its tertiary structure. Thus It is difficult to deduce whether an 
isolated amino acid residue forms part of a cluster of basic residues on 
the surface of the protein. However, if there is a cluster of positively 
charged amino acid residues in the primary sequence, it is not 
unreasonable to surmise that the residues are spatially close to one 
another and might therefore be part of an extracellular matrix component 
binding site. Flt1 receptor has been studied extensively and various 
domains have been described (see for example Tanaka et al., 1997, Jpn. J. 
Cancer Res M:867-876). Referring to the nucleic acid and amino acid 
sequence set forth in Figure 10A-10D (SEQ ID NOS: 1 and 2) of this 
application, one can identify the signal sequence for secretion which is 
located at the beginning of the sequence and extends to the glycine coded 
for by nucleotides 76-78. The mature protein begins with Ser-Lys-Leu- 
Lys (SEQ ID NO: 35), starting at nucleotide 79 of the nucleic acid 
sequence. FItl Ig domain 1 extends from nucleotide 79 to 393, ending 
with the amino acids Ser-Asp-Thr. FItl Ig domain 2 extends from 
nucleotide 394 to 687 (encoding Gly-Arg-Pro to Asn-Thr-lle), and FItl Ig 
domain 3 extends from nucleotides 688 to 996 (encoding lle-Asp-Val to 
Asp-Lys-Ala). There is a bridging amino acid sequence, Gly-Pro-Gly, 
encoded by nucleotides 997-1005, followed by the nucleotide sequence 
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encoding human Fc (nucleotides 1006-1701 or amino acids Glu-Pro-Lys to 
Pro-Gly-Lys-stop). 

Please replace the paragraph starting on page 51, line 14, through page 
52, line 16, with the following: 

A more detailed analysis of the Flt1 amino acid sequence reveals that 
there is a cluster, namely, amino acid residues 272-281 (KNKRASVRR 
[SEQ ID NO: 36]) of Figure 10A-10D (SEQ ID NOS: 1 and 2), in which 6 out 
of 10 amino acid residues are basic. This sequence is located in FItl Ig 
domain 3 of the receptor (see Figure 11), which is not itself essential for 
binding of VEGF ligand, but which confers a higher affinity binding to 
ligand. An alignment of the sequence of Ig domain 3 with that of Ig domain 
2 reveals that in this region, there is very poor alignment between the two 
Ig domains, and that there are about 10 additional amino acids in ig domain 
3. An analysis of the hydrophilicity profiles (MacVector computer 
software) of these two domains clearly indicates the presence of a 
hydrophilic region in the protein (Figure 12A-12B). These observations 
raised the possibility that the actual three dimensional conformation of 
FItl Ig domain 3 allowed for some type of protrusion that is not In FItl Ig 
domain 2. To test this hypothesis, the 10 additional amino acids were 
deleted and the resulting protein was tested to see whether the deletion 
would affect the pharmacokinetics favorably without seriously 
compromising the affinity of the receptor for VEGF. This DNA construct, 
which was constructed using standard molecular biology techniques (see 

1 1 
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e.g., Molecular Cloning, A Laboratory Manual (Sambrook, et ah, Cold Spring 
Harbor Laboratory), Current Protocols in Molecular Biology (Eds. Ausubel, 
et al., Greene Publ. Assoc., Wiley-lnterscience, NY) in the mammalian 
expression vector pMT21 (Genetics Institute, Inc., Cambridge, MA), is 
referred to as Mut1: Fiti (1 -3^b)-Fc. The Mut1: Flt1(1"3^B)-'^^ construct 
was derived from Flt1(1-3)-Fc by deletion of nucleotides 814-843 (set 
forth in Figure 10A-10D [SEQ ID NOS: 1 and 2]), which deletes the highly 
basic 10-amino acid residue sequence Lys-Asn-Lys-Arg-Ala-Ser-Val-Arg- 
Arg-Arg (SEQ ID NO: 32) from FItl Ig domain 3. 

Please replace the paragraph starting on page 52, line 18, with the 
following: 

The final DNA construct was sequence-verified using an ABI 373A DNA 
sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 
Blosystems, Inc., Foster City, CA). The sequence of Muti: Flt1(1-3^B)-Fc 
is set forth in Figure 13A-13D (SEQ ID NOS: 3 and 4). 

Please replace the paragraph starting on page 53, line 4, with the 
following: 

A second deletion mutant construct, designated Mut2: FItl (2-3^3)-Fc, was 
derived from the Muti: Flt1 (1 -3^b)-Fc construct by deletion of FItl Ig 
domain 1 encoded by nucleotides 79-393 (see Figure 10A-10D [SEQ ID 
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NOS: 1 and 2]); for convenience, nucleotides 73-78 (TCA GGT) were 
changed to TCC GGA. This introduced a restriction site (BspEI) without 
altering the associated amino acid sequence, Ser-Gly. This DNA 
construct, which was constructed using standard molecular biology 
techniques (see e.g., Molecular Cloning, A Laboratory Manual (Sambrook, 
et al., Cold Spring Harbor Laboratory), Current Protocols in Molecular 
Biology (Eds. Ausubel, et al., Greene Publ. Assoc., Wiley-lnterscience, NY) 
in the mammalian expression vector pMT21 (Genetics Institute, Inc., 
Cambridge, MA), was also sequence- verified using an ABI 373A DNA 
2 sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 

Biosystems, Inc., Foster City, CA). The sequence of Mut2: Flt1(2-3^g)-Fc 
is set forth in Figure 14A-14C (SEQ ID NOS: 5 and 6). 

Please replace the paragraph starting on page 53, line 23, through page 
54, line 4, with the following: 

A third deletion mutate construct, designated Mut3: Flt1 (2-3)-Fc, was 
constructed the same way as the Mut2: Flt1(2-3^Q)-Fc construct, except 

that Flt1 Ig domain 3 was left intact (the basic region amino acids were 
not deleted). The construct was constructed using standard molecular 
biology techniques and the final construct was sequence-verified as 
described supra. The sequence of Mut3: Flt1(2-3)-Fc is set forth in 
Figure 15A-15C (SEQ ID NOS: 7 and 8). 



'Hair \ 



13 



Att. Docket No.: REG 710-A-US 
USSN: Not Yet Known 
US File Date: Filed Herewith 
Preliminary Amendment 

Please replace the paragraph starting on page 54, line 9, with the 
following: 

A final construct was made in which a N-glycosylation site was introduced 
into the middle of the basic region of Flt1 Ig domain 3. This construct was 
designated Mut4: Flt1(1-3R.>N)-Fc and was made by changing nucleotides 
824-825 from GA to AC, consequently changing the coded Arg residue 
(AGA) into an Asn residue (AAC) (see Figure 10A-10D [SEQ ID NOS: 1 and 
2]). The resulting amino acid sequence is therefore changed from Arg- 
Ala-Ser to Asn-Ala-Ser, which matches the canonical signal (Asn-Xxx- 
Ser/Thr) for the addition of a N-glycosylation site at the Asn residue. 
The sequence of Mut4: Flt1(1-3R.>N)-Fc is set forth in Figure 16A-16D 

(SEQ ID NOS: 9 and 10). 

Please replace the paragraph starting on page 60, line 4, with the 
following: 

5': bsp/flt1D2 (5'-GACTAGCAGTCCGGAGGTAGACCTrTGGTAGAGATG-3' 
[SEQ ID NO: 18]) 

Please replace the paragraph starting on page 60, line 6, with the 

3': Flt1 D2.VEGFR3D3.as(TTCCTGGGCAACAGCTGGATATCTATGATTGTA 
TTGGT[SEQIDNO:19]) 
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Please replace the paragraph startirig on page 60, line 8, with the 
following: 

The 5' amplification primer encodes a BspE1 restriction enzyme site 
upstream of Ig domain 2 of Flt1 , defined by the amino acid sequence 
GRPFVEM (SEQ ID NO: 20) (corresponding to amino acids 27-33 of Figure 
21A-21C [SEQ ID NOS: 11 and 12]). The 3* primer encodes the reverse 
complement of the 3' end of Flt1 Ig domain 2 fused directly to the 5' 
beginning of Flkl Ig domain 3, with the fusion point defined as TIID (SEQ ID 
NO: 37)of FItl (corresponding to amino acids 123-126 of Figure 21A-21C 
[SEQ ID NOS: 11 and 12]) and continuing into WLS (SEQ ID NO: 38) 
(corresponding to amino acids 127-130 of Figure 21A-21C [SEQ ID NOS: 
11 and 12]) of Flkl. 

Please replace the paragraph starting on page 60, line 20, with the 
following: 

5': FItl D2-Flk1 D3.S (5'-ACAATCATAGATGTGGTTCTGAGTCCGTCTCATQ 
G-3' [SEQ ID NO: 21]) 

Please replace the paragraph starting on page 60, line 23, with the 
following: 

3': Flkl D3/apa/srf.as (5'-GATAATGCGGGQGCGCTTTTCATGGACCCTGAC 
AAATG-3' [SEQ ID NO: 22]) 
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Please replace the paragraph starting on page 61, line 1, with the 
following: 



The 5' amplification primer encodes the end of Flt1 Ig domain 2 fused 
directly to the beginning of Flkl Ig domain 3, as described above. The 3' 
amplification primer encodes the end of Flk1 Ig domain 3, defined by the 
amino acids VRVHEK (SEQ ID NO: 23) (corresponding to amino acids 223- 
228 of Figure 21A-21C [SEQ ID NOS: 11 and 12]), followed by a bridging 
S; sequence that includes a recognition sequence for the restriction enzyme 
S Srf1, and encodes the amino acids GPG. The bridging sequence 
W corresponds to amino acids 229-231 of Figure 21A-21C (SEQ ID NOS: 11 
m and 12). 

m 

a Please replace the paragraph starting on page 61, line 10, with the 
following: 

After a round of PGR amplification to produce the individual domains, the 
products were combined in a tube and subjected to a further round of PGR 
with the primers bsp/flt1D2 and Flkl D3/apa/srf.as (described supra) to 
produce the fusion product. This PGR product was subsequently digested 
with the restriction enzymes BspEI and Smal and the resulting 614bp 
fragment was subcloned into the BspEI to Srfl restriction sites of the 
vector pMT21/AB2.Fc. to create the plasmid pMT21/Flt1D2.Flk1D3.Fc. 
The nucleotide sequence of the FItl D2-Flk1 D3 gene fusion insert was 
verified by standard sequence analysis. This plasmid was then digested 
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with the restriction enzymes EcoRI and Srfl and the resulting 702bp 
fragment was transferred Into the EooRI to Srfl restriction sites of the 
piasmid pFlt1(1-3)B2-FcAC1(a) to produce the plasmid 
pFlt1D2.Flk1D3.FcAC1(a). The complete DNA and deduced amino acid 
sequences of the Flt1D2.Flk1D3.FcAC1(a) chimeric molecule is set forth 
in Figure 21A-21C [SEQ ID NOS: 11 and 12]. 

Please replace the paragraph starting on page 62, line 13, with the 
following: 

5': bsp/flt1D2 (5'-GACTAGCAGTCCGGAGGTAGACCnTCGTAGAGATG-3' 
[SEQ ID NO: 24]) 

Please replace the paragraph starting on page 62, line 15, with the 
following: 

3': FItl D2.VEGFR3D3.as(TTGCTGGGCAAGAGCTGGATATGTATGATTGTA 
TTGGT [SEQ ID NO: 25]) 

Please replace the paragraph starting on page 62, line 18, with the 
following: 

The 5' amplification primer encodes a BspE1 restriction site upstream of 
Ig domain 2 of FItl, defined by the amino acid sequence GRPFVEM (SEQ ID 
NO: 20) (corresponding to amino acids 27-33 of Figure 22A-220 [SEQ ID 
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NOS: 13 and 14]). The 3' amplification primer encodes the reverse 
complement of the end of FItl Ig domain 2 fused directly to the beginning 
of VEGFR3 Ig domain 3, with the fusion point defined as TIID (SEQ ID NO: 
37) of Flt1 (corresponding to amino acids 123-126 of Figure 22A-22C 
[SEQ ID NOS: 13 and 14]) and continuing into IQLL (SEQ ID NO: 26) of 
VEGFR3 (corresponding to amino acids 127-130 of Figure 22A-22C [SEQ 
ID NOS: 13 and 14]). 

2 Please replace the paragraph starting on page 63, line 5, with the 

^ following: 

7 5': R3D3.S (ATCCAGCTGTTGCCCAGGAAGTGGCTGGAGCTGCTGGTA [SEQ ID 

m NO: 27]) 

'■ff - 
£^ 

2 Please replace the paragraph starting on page 63, line 7, with the 
following: 

3': R3D3.as (ATTTTCATGCAGAATGACGTCGGTGCTCTCCCGAAATGG [SEQ ID 
NO: 28]) 

Please replace the paragraph starting on page 63, line 16, with the 
following: 



5':Flt1D2.VEGFR3D3.s 

CTCATAGATATCCAGCTGTTGCCCAGGAAGTCGCTGGAG [SEQ ID NO: 29]) 
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Please replace the paragraph starting on page 63, line 19, with the 
following: 

3': VEQFR3D3/srf.as 

(GATAATGCCCGGGCCATTTTCATGCACAATGACCTCGGT [SEQ ID NO: 30]) 

Please replace the paragraph starting on page 63, line 22, through page 
64, line 4, with the following: 

The 5' amplification primer encodes the 3' end of Flt1 Ig domain 2 fused 
directly to the beginning (5' end) of VEGFR3 Ig domain 3, as described 
above. The 3' amplification primer encodes the 3' end of VEGFR3 Ig 
domain 3, defined by the amino acids VIVHEN (SEQ ID NO: 31) 
(corresponding to amino acids 221-226 of Figure 22A-22C [SEQ ID NOS: 
13 and 14]), followed by a bridging sequence that includes a recognition 
sequence for Srfl, and encodes the amino acids GPG. The bridging 
sequence corresponds to amino acids 227-229 of Figure 22A-22C (SEQ ID 
NOS: 13 and 14). 

Please replace the paragraph starting on page 64, line 6, with the 
following: 

After one round (for Fltl Ig domain 2) or two rounds (for Flt4 Ig domain 3) 
of PGR to produce the individual Ig domains, the PGR products were 
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combined in a tube and subjected to a further round of PGR annplification 
witii the amplification primers bsp/flt1D2 and VEGFR3D3/srf.as described 
supra, to produce the fusion product. This PGR product was subsequently 
digested with the restriction enzymes BspEI and Smal and the resulting 
625bp fragment was subcloned into the BspEI to Srfl restriction sites of 
the vector pMT21/Flt1AB2.Fc (described supra), to create the plasmid 
pMT21/Flt1D2.VEGFR3D3.Fc. The sequence of the Flt1D2-VEGFR3D3 gene 
fusion insert was verified by standard sequence analysis. This plasmid 
Q was then digested with the restriction enzymes EcoRi and Srfl and the 
5 resulting 693bp fragment was subcloned into the EcoRI to Srfl restriction 
1* sites of the plasmid pFlt1(1-3)AB2-FcAC1(a) to produce the plasmid 
^ designated pFlt1D2.VEGFR3D3.FcAC1 (a). The complete DNA deduced 
1^ amino acid sequence of the Flt1D2.VEGFR3D3.FcAC1(a) chimeric molecule 

O is set forth in Figure 22A-22C (SEQ ID NOS: 13 and 14). 

P- 

Please replace the paragraph starting on page 67, line 7, with the 
following: 



The pVEGFR1R2.FcAC1(a) expression plasmid was constructed by 
insertion of DNA encoding amino acids SDT (corresponding to amino acids 
27-29 of Figure 24A-24C [SEQ ID NOS: 15 and 16]) between Flt1d2- 
Flk1d3-FcAC1(a) amino acids 26 and 27 of Figure 21A-21C (SEQ ID NOS: 
11 and 12) (GG) and removal of DNA encoding amino acids GPG 
corresponding to amino acids 229-231 of Figure 21A-21C (SEQ ID NOS: 11 
and 12). The SDT amino acid sequence is native to the Flt1 receptor and 
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was added back in to decrease the likelihood of heterogeneous N-terminal 
processing. The GPG (bridging sequence) was removed so that the Flt1 
and Flk1 Ig domains were fused directly to one another. The complete 
DNA and deduced amino acid sequences of the pVEGFR1R2.FcAC1(a) 
chimeric molecule is set forth in Figure 24A-24C (SEQ ID NOS: 15 and 16). 

Please replace the paragraph starting on page 80, line 22, through page 

81, line 6, with the following: 

The disulfide structures and glycosylation sites in Flt1D2.F!k1D3.FcAC1{a) 
were determined by a peptide mapping method. In this method, the 
protein was first cleaved with trypsin. Tryptic fragments were analyzed 
and identified by HPLC coupled with mass spectrometry, in addition to an 
N-terminal sequencing technique. Reduction of the tryptic digest was 
employed to help identify disulfide-bond-containing fragments. Treatment 
of the tryptic digest with PNGase F (Glyko, Novate, CA) was employed to 
help identify fragments with N-Iinked glycosylation sites. The results are 
summarized in the accompanying Figure 36 (SEQ ID NO: 17). 

Please replace the paragraph starting on page 81 , line 20, through page 

82, line 2, with the following: 

There are five possible N-Iinked glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a). All five of them are found to be glycosylated to 
varying degrees. Complete glycosylation was observed at Asn33 (amino 



21 



Att. Docket No.: REG 710-A-US 
USSN: Not Yet Known 
US File Date: Filed Herewitli 
Preliminary Amendment 

acid sequence NIT), Asn193 (amino acid sequence NST), and Asn282 
(amino acid sequence NST). In addition, partial glycosylation isobserved on 
Asn65 and Asn120. Sites of glycosylation are liigfiliglited by underline in 
the Figure 36 (SEQ ID NO: 17). 

Please replace the paragraph starting on page 89, line 13, with the 
following: 

lOpM of VEGF165 was incubated overnight at room temperature with 
modified Flt1 receptor variants ranging from 160pM to 0.1 pM. The 
modified FItl receptor variants used in this experiment were Flt1 (1 -3)-Fc, 
Flt1(1-3)-Fc (A40), transiently expressed Flt1D2Flk1D3.FcAC1(a), 
transiently expressed Flt1D2VEFGFR3D3-FcAC1(a), Flt1-(1-3NAs)-Fc, 
Flt1{1-3R.^Q)-Fc and Tie2-Fc. Flt1(1-3 nas)"'^^ is a modified version of 

Flt1(1-3)-Fc in which the highly basic amino acid sequence KNKRASVRRR 
(SEQ ID NO: 32) is replaced by NASVNGSR (SEQ ID NO: 33). resulting in the 
incorporation of two new glycosylation sites and a net reduction of five 
positive charges, both with the purpose of reducing the unfavorable 
effects of this sequence on PK. FItl (1-3 r.>c)-Fc is a modification in 
which a single arginine (R) residue within the same basic amino acid 
sequence is changed to a cysteine (C) (KNKRASVRRR (SEQ ID NO: 32) -> 
KNKCASVRRR [SEQ ID NO: 34]) to allow for pegylation at that residue, 
which could then shield the basic region from exerting its unfavorable 
effects on PK. After incubation the solution was transferred to a plate 
containing a capture antibody for VEGF165 (R&D). The amount of free 
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VEGF165 was then determined using an antibody to report free VEGF165. 
This showed that the modified Flt1 receptor variant with the highest 
affinity for VEGF165 (determined as the lowest amount of free VEGF165) 
was Flt1D2Flk1D3.FcAC1{a), followed by Flt1(1-3)-Fc and Flt1(1-3)-FG 
(A40) and then by Flt1(1-3R.^Q)-Fo, Flt1(1-3NAs)"Fc and 
Flt1D2VEFGFR3D3-FcAC1(a), Tie2Fc has no affinity for VEGF165. 

REMARKS 

This Preliminary Amendment is made merely to Insert the priority data 
and to add the sequence identifiers to the specification. 
Applicants submit herewith as Exhibit A: Marked-Up Versions of pages 1, 
11, 13, 15, 19, 20, 21, 22, 25, 49, 50, 51, 52, 53, 54, 60, 61, 62, 63, 
64, 67, 80, 81 , 82, 89, 90, 92, 93, 95, 98, and 99; Exhibit B: Sequence 
Listings in paper and computer readable forms. 

I hereby state that the content of the paper readable and computer 
readable copy of the Sequence Listing submitted herewith and referred to 
herein in accordance with 37 C.F.R. § 1.821(g), contain no new subject 
matter. 

Applicants direct the subject Sequence Listings submitted herewith be 
added to the specification. 
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No fee is deemed necessary for filing this paper. However, if any fees are 
deemed necessary, tlie Commissioner is hereby autliorized to charge any 
such fees required by this paper to Deposit Account No. 18-0650. 




Respectfully submitted, 



Gail M. Kemt2f1er 

fi Reg. No. 32,143 

3 Joseph I\/l. Sorrentino 

g Reg. No. 32,598 

y Attorneys for Applicants 

I'l Linda O. Palladino 

%\i Reg. No. 45,636 

^ Patent Agent for Applicants 

Regeneron Pharmaceuticals, Inc. 
Jl 777 Old Saw Mill River Road 

fi Tarrytown, New York 10591 

p (914) 345-7400 
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MODIFIED CHIMERIC POLYPEPTIDES WtTH tMPROVED 
PHARMACOKINETIC PROPERTIES AND METHODS OF MAKING AND 



USING THEREOF . ^ ,/ 

TGI- (its 1 1^ It a -f'li-^^ 03^^000, o^Kic^K 

Thg applic attefi claims priority of U.S. Provisional Application No. 



60/138,133, filed on June 8, 1999. Throughout this appiication various 
publications are referenced. The disclosures of these publications in 
their entireties are hereby incorporated by reference into this 
application. 

INTRODUCTION 

The field of this invention is modified polypeptides with improved 
pharmacoi<inetics. Specifically, the field 'of this invention relates to 
FItl receptor polypeptides that have been modified in such a way as to 
improve their pharmacokinetic profile. The field of this invention also 
relates to methods of mal<ing and using the modified polypeptides 
including but not limited to using the modified polypeptides to decrease 
or inhibit plasma leakage and/or vascular permeability in a mamnnal. 

BACKGROUND 

The ability of polypeptide ligands to bind to cells and thereby elicit a 
phenotypic response such as cell growth, survival, cell product 
secretion, or differentiation is often mediated through transmembrane 
receptors on the cells. The extracellular domain of such receptors (i.e. 
that portion of the receptor that is displayed on the surface of the cell) 
is generally the most distinctive portion of the molecule, as it provides 
the protein with its ligand binding characteristic. Binding of a ligand 
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In still another preferred embodiment, the nucleotide sequence 
encoding Ig domain 2 of the extracellular domain of the first VEGF 
receptor is downstream of the nucleotide sequence encoding Ig domain 
5 3 of the extracellular domain of the second VEGF receptor. 

In a preferred embodiment of the invention, the multlmerizing 
component comprises an immunoglobulin domain. 

1 0 In another embodiment, the immunoglobulin domain is selected from the 
group consisting of the Fc domain of IgG, the heavy chain of IgG, and the 
light chain of IgG. 

^ ^ Preferred embodiments include an isolated nucleic acid molecule 

1 5 comprising a nucleotide sequence encoding a modified Fltl receptor 
Jf: fusion polypeptide, wherein the coding region of the nucleic acid 

Q molecule consists of a nucleotide sequence selected from the group 

a consisting of o . ..u^ 

(a) the nucleotide sequence set forth in Figure ISA-ISEJT^ ^ t^cs^ ^ 

2 0 (b) the nucleotide sequence set forth in Figure 14A-14Cf , ^rvel 

(c) the nucleotide sequence set forth in Figure 15A-15G; - ^ ^^c^ 

(d) the nucleotide sequence set forth in Figure 16A-16D; fO^J 

(e) the nucleotide sequence set forth in Figure 21A-21C; 5: /3 ^q/^^ /"^-^ 

(f) the nucleotide sequence set forth in Figure 22A-22Cr ^ ,^ ^os^- /^- ^'^^ 
2 5 (g) the nucleotide sequence set forth in Figure 24A-24C; and 



(h) a nucleotide sequence which, as a result of the degeneracy of the 
genetic code, differs from the nucleotide sequence of (a), (b), (c ), (d), 
(e), (f), or (g) and which encodes a fusion polypeptide molecule having 
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Another embodiment of the invention is a method of producing a fusion 
polypeptide which comprises growing cells of the host-vector system 
under conditions permitting production of the fusion polypeptide and 
recovering the fusion polypeptide so produced. 

5 

Additional embodiments include a fusion polypeptide encoded by the^ , 

CsB.Q \^ T^<y>: I Ctrl a Cs^JO ^0 

nucleic acid sequence set forth in Figure 10A-10D''or Figure 24A-24Cf Nos: is^^N.:^tu 
which has been modified by acetylation or pegylation wherein the 
acetylation is accomplished with at least about a 100 fold molar 
10 excess of acetylation reagent or wherein acetylation is accomplished 
with a molar excess of acetylation reagent ranging from at least about 
a 10 fold molar excess to about a 100 fold molar excess or wherein the 
pegylation is 10K or 20K PEG. 



C3 



in 

^ 15 A preferred embodiment includes a method of decreasing or Inhibiting 
plasma leakage in a mammal comprising administering to the mammal 

s' s 5 
; -s: 

the fusion polypeptide described above, Including embodiments wherein 
the mammal is a human, the fusion polypeptide is acetylated or the 
fusion polypeptide is pegylated. 

20 

A further embodiments is a fusion polypeptide which specifically binds 
the VEGF receptor ligand VEGF. 

A preferred embodiment of the invention is a method of blocking blood 
25 vessel growth in a human comprising administering an effective amount 
of the fusion polypeptide described above. 
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Still another embodiment of the fusion polypeptide is one in which the 
second VEGF receptor is Flt4. 

Preferred embodiments include a fusion polypeptide wherein amino acid 
5 sequence of Ig domain 2 of the extracellular domain of the first VEGF 
receptor is upstream of the amino acid sequence of ig domain 3 of the 
extracellular domain of the second VEGF receptor and a fusion 
polypeptide wherein the amino acid sequence of Ig domain 2 of the 
extracellular domain of the first VEGF receptor is downstream of the 
1 0 amino acid sequence of Ig domain 3 of the extracellular domain of the 
second VEGF receptor. 

In yet another embodiment, the fusion polypeptide multimerizing 
component comprises an immunoglobulin domain including an 

1 5 embodiment wherein the immunoglobulin domain is selected from the 

group consisting of the Fc domain of IgG, the heavy chain of IgG, and the 
light chain of IgG. 

Preferred embodiments include a fusion polypeptide comprising an 

2 0 amino acid sequence of a modified FItl receptor, wherein the amino 

acid sequence selected from the group consisting of (a) the amino acid 
sequence set forth in Figure ISA-ISD; (b) the amino acid sequence set 
forth in Figure 14A-14C^ (c) the amino acid sequence set forth in Figure 
15A-15GT (d) the amino acid sequence set forth in Fiaure 16A-16D; (e) 
25 the amino acid sequence set forth in Figure 21A-21C^, (f) the amino acid 
sequence set forth in Figure 22A-22Gt and (g) the amino acid sequence 
set forth in Figure 24A-24C? 
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unmodified, 10, 20 and 40 fold excess samples and 2 mice for 60 and 
100 fold excess samples). The mice were tail bled at 1, 2, 4, 6, 24 
hours, 2 days and 3 days after injection. The sera were assayed in an 
ELISA-based assay designed to detect FItl (1 -3)-Fc. The T^^gx all of 
the Flt1(1-3)-Fc proteins tested was at the 6 hour time point but the 
'^max was as follows: Unmodified Flt1(1-3)-Fc: 0.06^ig/ml; 10 fold 

excess sample: - 0.7^ig/ml, 20 fold excess sample - 2^g/ml, 40 fold 
excess sample - 4^g/ml, 60 fold excess sample - 2ng/ml, 100 fold 
excess sample - lM,g/ml. 



Figure 10A-10Dr' Nucleic acid and deduced amino acid^'sequence of 
Flt1(1-3)-Fc. 

Figure 11. Schematic diagram of the structure of Flt1. 

Figure 12A and 12B. Hydrophillcity analysis of the amino acid 
sequences of Ig domain 2 and Ig domain 3 of FItl. 

Figure ISA-ISDC Nucleic acid and deduced amino acid sequence of 
Muti: Flt1(1-3^B)-Fc. 

Figure 14A-14 Nucleic acid and deduced amino acid sequence of 
Mut2: Flt1(2-3^B)-Fc. 



Figure ISA-ISC' Nucleic acid "and deduced amino acid sequence'' of 
Mut3: Flt1(2-3)-Fc. 
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Figure 16A-16D^ Nucleic acid ^ajnd'^de^^ amino acid sequence^oT 
Mut4: Flt1(1-3R.^js^)-Fc. 

Figure 17. Binding of unnnodified Flt1(1-3)-Fc, basic region deletion 
5 mutant FItl (1-3)-Fc, and Flt1 (1-3)p^.^js^ mutant proteins in a Biacore- 
based assay. At the sub-stoichiometric ratio (0.25 (xg/ml Flt1(1-3)-Fc 
of unmodified, acetylated or genetically modified samples vs. 01- 
iag/mi VEGF), there is insufficient Flt1(1-3)-Fc protein to block binding 
of VEGF to the Flt1(1-3)-Fc immobilized on the Biacore chip. At 0.5 
10 jxg/ml of unmodified, acetylated or genetically modified Flt1(1-3)-Fc 
proteins, the stoichiometric ratio approximates 1:1 and there is an 
increased ability to block VEGF binding to the Biacore chip. At 1.0 
|Lig/ml of unmodified, acetylated or genetically modified Flt1(1-3)-Fc 
proteins, which is approximately a 10:1 stoichiometric ratio, the 
^5 Flt1(1-3)-Fc proteins are able to block binding of VEGF to the Biacore 
chip, but they are not equivalent. Unmodified, acetylated, and Muti: 

3 FItl {1 -3.b)-Fc are essentially equal in their ability to block VEGF 

PI 

3 binding, whereas Mut4: FItl (1-3p(.>i^)-Fc is somewhat less efficient at 
blocking binding 

20 

Figure 18. Binding of unmodified Flt1(1-3)-Fc, Muti: FItl (1-3^b)-Fc, 
Mut2: Flt1(2-3^B)-Fc, and Flt1(2-3) mutant proteins to Matrigel® 

coated plates. Unmodified Flt1(1-3)-Fc protein binds avidly to these 
wells, the MutS: Fit1(2-3)-Fc protein binds somewhat more weakly, the 
25 Muti: Flt1(1-3^g)-Fc protein binds more weakly still, and the Mut2: 
FItl (2-3^g)-Fc protein shows the best profile, binding more weakly 
than any of the other mutant proteins. The Mut4: Flt1(1-3R.>|sj)-Fc 
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glycosylation mutant protein shows only marginal benefit on tlie 
Matrigel assay. 

Figure 19. Binding of unmodified Flt1(1-3)-Fc, IViutI: Flt1(1-3^B)-Fc, 
IVIut2: Flt1 (2-3^b)-Fc, and Flt1(2-3) mutant proteins in an ELISA-based 
assay. At the concentrations tested, unmodified Flt1(1-3)-Fc, Mut1: 
FItl (1-3^b)-'^<^> Mut2: Flt1(2-3^B)-Fo, and Flt1(2-3) mutant proteins 
bind VEGF similarly. 

Figure 20. Pharmacokinetic profiles of unmodified Flt1(1-3)-Fc, 
Mut1: FIt1(1-3^B)-Fc, IVIut2: FItl (2-3^3)-Fc, and Flt1(2-3) mutant 
proteins, the Cmax for these reagents was as follows: Unmodified 
Flt1(1-3)-Fc - 0.15pig/mi; 40 fold molar excess acetylated Flt1(1-3)- 
Fc - 1.5|Lig/ml; and Muti: Flt1(1-3^B)-Fc - 0.7jig/ml. 

^ C^e-(f>. /O NO', tij ^ 

Figure 21A-21C. Nucleotide and deduced amino acid sequence of the 
modified FItl receptor termed Flt1D2.Flk1 D3.FcAC1{a). 

Figure 22A-22C. Nucleotide and deduced amino acid sequence of the 
modified Flt1 receptor termed Flt1D2.VEGFR3D3.FcAC1(a). 

Figure 23. Extracellular Matrix (ECM) Assay. The results of this 
assay demonstrate that the Fit1D2.Flk1D3.FcAC1(a) and 
Fit1D2.VEGFR3D3.FcAC1(a) proteins are considerably less sticky to the 
ECM as compared to the Flt1(1-3)-Fc protein. 
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^ ^ ^ 

Figure 24A-24C. Nucleotide and deduced amino acid sequence of the 

modified Flt1 receptor termed VEGFR1R2-FcAC1(a). 

Figure 25A-25C. Phosphorylation assay. At a 1.5 molar excess of 
either Flt1(1-3)-Fc , Flt1(1-3)-Fc (A40) or transient 
Flt1D2Fll<1D3.FcAC1(a) there is complete blockage of receptor 
stimulation by these three modified Flt1 receptors as compared to 
control media challenge. In contrast, transient 
Fit1D2VEGFR3D3.FcAC1(a) does not show significant blockage at this 
molar excess, as compared with VEGF positive control challenge. 
Similar results are seen in Figure 25B, where the modified Fit 
receptors are in a 3-fold molar excess to VEGF165 ligand. In Figure 
25C, where the modified FItl receptors are in a 6-fold molar excess to 
VEGF165 ligand, transient Flt1D2VEGFR3D3.FcAC1(a) can now be shown 
to be partially blocking VEGF165-induced stimulation of cell-surface 
receptors. 

Figure 26A-26B. Phosphorylation assay. Detection by Western blot 
of tyrosine phosphorylated VEGFR2(Fik1) by VEGF165 ligand stimulation 
20 shows that cell-surface receptors are not phosphorylated by challenge 
samples which have VEGF165 preincubated with 1 and 2 fold molar 
excess (Figure 26A) or 3 and 4 fold molar excess (Figure 26B) of either 
transient Flt1D2Flk1D3.FcAC1(a), stable Fit1D2Flk1D3.FcAC1(a), or 
transient VEGFR1R2-FcAC1(a). At all modified Flt1 receptor 
25 concentrations tested there is complete binding of VEGF165 ligand 
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Figure 33, Figure 34 and Figure 35. Size Exclusion 
Chromatograpliy (SEC) witli On-Line Light Scattering. Size exclusion 
chromatography colunnn with a MiniDawn on-line light scattering 
5 detector (Wyatt Technology, Santa Barbara, California) and refractive 
index (Rl) detectors (Shimadzu, Kyoto, Japan) was used to determine 
the molecular weight (MW) of the receptor-ligand complex. As sinown in 
Figure 33, the elution profile shows two peaks. Peak #1 represents the 
receptor-ligand complex and peak #2 represents the unbound VEGF165. 
a1 0 IVIW was calculated from LS and Rl signals. The same procedure was 
used to determine MW of the individual components of the receptor- 
ligand complex. The results of these determinations are as follows: 
W MW of the Flt1D2Flk1D3.FcAC1(a)A/EGF165 complex at the peak 
position is 157 300 (Figure 33), the M\N of VEGF165 at the peak 
i 1 5 position is 44 390 (Figure 34) and the MW of R1R2 at the peak is 113 
300 (Figure 35). 

Figure 36^ Peptide mapping and glycosylation analysis. The disulfide 
structures and glycosylation sites in Flt1D2.Flk1D3.FcAC1(a) were 
20 determined by a peptide mapping method. There are a total of ten 
cysteines in Flt1D2.Flk1D3.FcAC1(a); six of them belong to the Fc 
region. Cys27 is disulfide bonded to Cys76. Cys121 is disulfide bonded 
to Cys 182. The first two cysteines in the Fc region (Cys211 and 
Gys214) form an intermolecular disulfide bond with the same two 
25 cysteines in another Fc chain. However, it can not be determined 
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(d,) Pharmacokinetic analysis of step-acetylated Flt1(1-3)-Fc 

In vivo experiments were designed to assess the pharmacokinetic 
prof lies of unmodified Flt1(1-3)-Fc and step-acetylated Flt1(1-3)-Fc 
protein. Balb/c mice (23-28g) were injected subcutaneously with 
4mg/kg of unmodified or 10, 20, 40, 60 and 100 fold molar excess 
samples of step-acetylated Flt1(1-3)-Fc (3 mice for unmodified, 10, 20 
and 40 fold molar excess samples and 2 mice for 60 and 100 fold molar 
excess samples). The mice were tail bled at 1, 2, 4, 6, 24 hours, 2 days 
and 3 days after injection. The sera were assayed in an ELiSA-based 
assay designed to detect Flt1(1-3)~Fc (described supra). Figure 9 
details the results of this study. The Tmax for all of the Flt1(1-3)-Fc 
proteins tested was at the 6 hour time point but the Cmax was as 
follows: Unmodified Flt1(1-3)-Fc: 0.06}xg/ml; 10 fold molar excess 
sample: - 0.7]Lig/ml, 20 fold molar excess sample - 2iig/ml, 40 fold 
molar excess sample - 4|Lig/ml, 60 fold molar excess sample - 2^ig/ml, 
100 fold molar excess sample - 1^g/ml. This results demonstrates 
that acetylation or pegylatlon of FIt1(1-3)-Fc significantly improves 
its pharmacokinetic profile. 

Example 11: Construction of F(t1(1-3)-Fc basic region 
deletion mutant designated Muti : FItl (1 -S^Qj-Fc, 

Based on the observation that acetylated Flt1(1-3)-Fc, which has a pi 
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below 6, has much better pharmacokinetics than the highly positive 
unmodified Fit1(1-3)-Fc (pi > 9.3), it was asked whether the difference 
in pharmacokinetics couid be attributed to the net charge of the 
protein, which made it stick to negatively charged extracellular matrix 
components, or whether there were perhaps specific locations on the 
surface of the Flt1(1-3)-Fc protein that constituted specific binding 
sites for extracellular matrix components. For example, many proteins 
are known to have heparin binding sites, often consisting of a cluster of 
basic residues. Sometimes these residues are found in a cluster on the 
primary sequence of the protein; some of the literature has identified 
"consensus sequences" for such heparin binding sites (see for example 
Hlleman, et al., 1998, Bioessays 20{2):1 56-67). In other cases, the 
known crystal structure of a protein reveals a cluster of positively 
charged residues on the surface of a protein, but the residues come 
from different regions of the primary sequence and are only brought 
together when the protein folds into its tertiary structure. Thus it is 
difficult to deduce whether an isolated amino acid residue forms part 
of a cluster of basic residues on the surface of the protein. However, if 
there is a cluster of positively charged amino acid residues in the 
primary sequence, it is not unreasonable to surmise that the residues 
are spatially close to one another and might therefore be part of an 
extracellular matrix component binding site. Flt1 receptor has been 
studied extensively and various domains have been described (see for 
example Tanaka et a!., 1997, Jpn. J. Cancer Res 8^:867-876). Referring 
to the nucleic acid and amino acid sequence set forth in Figure 10A-10D 
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of this application, one can identify the signal sequence for secretion 
which is located at the beginning of the sequence and extends to the 
glycine coded for by nucleotides 76-78. The mature protein begins with 
Ser-Lys-Leu-Lysf starting at nucleotide 79 of the nucleic acid 
sequence. Flt1 Ig domain 1 extends from nucleotide 79 to 393, ending 
with the amino acids Ser-Asp-Thr. FItl Ig domain 2 extends from 
nucleotide 394 to 687 (encoding Gly-Arg-Pro to Asn-Thr-lIe), and Flt1 
Ig domain 3 extends from nucleotides 688 to 996 (encoding lle-Asp-Val 
to Asp-Lys-Ala). There is a bridging amino acid sequence, G!y-Pro-Gly, 
encoded by nucleotides 997-1005, followed by the nucleotide sequence 
encoding human Fc (nucleotides 1006-1701 or amino acids Glu-Pro-Lys 
to Pro-Gly-Lys-stop). 

A more detailed analysis of the Flt1 amino acid sequence reveals that 
there is a cluster, namely, amino acid residues 272-281 (KNKRASVRR^ 
of Figure IOA-IODT in which 6 out of 10 amino acid residues are basic. 
This sequence is located in Fltl Ig domain 3 of the receptor (see Figure 
11), which is not itself essential for binding of VEGF ligand, but which 
confers a higher affinity binding to ligand. An alignment of the 
sequence of Ig domain 3 with that of Ig domain 2 reveals that in this 
region, there is very poor alignment between the two Ig domains, and 
that there are about 10 additional amino acids in Ig domain 3. An 
analysis of the hydrophilicity profiles (MacVector computer software) 
of these two domains clearly indicates the presence of a hydrophillc 
region in the protein (Figure 12A-12B). These observations raised the 
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possibility that the actual three dimensional conformation of Flt1 Ig 
domain 3 allowed for some type of protrusion that is not in FItl Ig 
domain 2. To test this hypothesis, the 10 additional amino acids were 
deleted and the resulting protein was tested to see whether the 
5 deletion would affect the pharmacokinetics favorably without seriously 
compromising the affinity of the receptor for VEGF. This DNA 
construct, which was constructed using standard molecular biology 
techniques (see e.g., Molecular Cloning, A Laboratory Manual (Sambrook, 
et a!., Coid Spring Harbor Laboratory), Current Protocols in Molecular 
g 1 0 Biology (Eds. Ausubel, et ai., Greene Publ. Assoc., Wiley-interscience, 
5 NY) in the mammalian expression vector pl\/IT21 (Genetics Institute, Inc., 
iJ Cambridge, MA), is referred to as Mut1: Flt1(1-3iB)-Fc. The Mut1: 

^ I 

Flt1(1-3^B)"f^^ construct was derived from Flt1(1-3)-Fc by deletion of 
m nucleotides 814-843 (set forth in Figure 10A-10D), which deletes the 

m.^5 highly basic 10-amino acid residue sequence Lys-Asn-Lys-Arg-Ala- 
M Ser-Val-Arg-Arg-Arg^ f rom Flt1 Ig domain 3. 



The final DNA construct was sequence-verified using an ABl 373A DNA 
sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 
20 Biosystems, Inc., Foster City, CA). The sequence of Mut1: Flt1(1-3^B)" 
Fc is set forth in Figure 13A-13D? 
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Example 12: Construction of Flt1(1-3)-Fc basic region 
deletion mutant designated Mut2: Ftt1(2-3 ^b)-Fc. 

A second deletion mutant construct, designated Mut2: Flt1(2-3^g)-Fo, 
5 was derived from the Muti: Flt1(1-3AR)-Fc construct by deletion of Flt1 , , -a 

A 

Ig domain 1 encoded by nucleotides 79-393 (see Figure 10A-10D); for 
convenience, nucleotides 73-78 (TCA GGT) were clianged to TCC GGA. 
This introduced a restriction site (BspE1) without altering the 
associated amino acid sequence, Ser-Gly. This DNA construct, which 
g 1 0 was constructed using standard molecular biology techniques (see e.g., 
^ Molecular Cloning, A Laboratory Manual (Sambrook, et al., Cold Spring 
=2 Harbor Laboratory), Current Protocols in Molecular Biology (Eds. 

vs.f ? 

. Ausubel, et al., Greene Publ. Assoc., Wiley-lnterscience, NY) in the 

fij mammalian expression vector pMT21 (Genetics Institute, Inc., 

fl 1 5 Cambridge, MA), was also sequence-verified using an ABI 373A DNA 
fc^ sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 

Biosystems, Inc., Foster City, CA). The sequence of Mut2: Flt1(2-3^B)" 

Fc is set forth in Figure 14A-14C? 

20 Example 13: Construction of Flt1(1-3)-Fc deletion mutant 
designated IVIut3: Flt1(2-3)-Fc. 

A third deletion mutate construct, designated MutS: Flt1(2-3)-Fc, was 
constructed the same way as the Mut2: Flt1 (2-3^b)"'^^ construct, 
25 except that Fltl Ig domain 3 was left intact (the basic region amino 
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acids were not deleted). The construct was constructed using standard 
molecular biology tecliniques and the final construct was sequence- 
verified as described supra. The sequence of Mut3: Flt1(2-3)-Fc is set 

CS€^Cf 15 N OS'- n e>.f4c> 

forth in Figure 15A-15Cf 

Example 14: Construction of Flt(1-3)-Fc basic region N- 
qlycosylation mutant designated I\flut4: Flt1(1-3 r.>n)-Fc. 



A final construct was made in which a N-glycosylation site was 
introduced into the middle of the basic region of Flt1 Ig domain 3. This 
construct was designated Mut4: Flt1(1-3R.>^j)-Fc and was made by 
changing nucleotides 824-825 from GA to AC, consequently changing 
the coded Arg residue (AGA) into an Asn residue (AAC) (see Figure 10A- 
10[5). The resulting amino acid sequence is therefore changed from 
Arg-Aia-Ser to Asn-Ala-Ser, which matches the canonical signal (Asn- 
Xxx-Ser/Thr) for the addition of a N-glycosylation site at the Asn 
residue. The sequence of Mut4: Flt1 (1 -Sr.^n)-^© is set forth in Figure 
ISA-ISD? 

Example 15: Chtaracterization of acetyiated Fltin-3)-Fc. 
IVlutI : Fit1<1-3 ^B )-Pc- and IVIut4: Flt1(1-3n.>N)-Fc mutants. 



(a.) Binding to extracellular matrix components 



To determine whether the three modified proteins were more or less 
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Single fragment. For Ig domain 2 of FItl, the 5' and 3' amplification 
primers were as follows: 

5': bsp/flt1D2 (5'-GACTAGCAGTCCGGAGGTAGACCTTTCGTAGAGATG-3^) 
3': Flt1D2-Flk1D3.as (5'-GGGACTCAGAAGCAGATCTATGATTGTATTGGT-3^ 



The 5' amplification primer encodes a BspEl restriction enzyme site 
upstream of Ig domain 2 of Flt1 , defined by the amino acid sequence 
P 10 GRPFVEM "^(corresponding to amino acids 27-33 of Figure 21 A-21 (5'). The 

3' primer encodes the reverse complement of the 3' end of Flt1 Ig 
S domain 2 fused directly to the 5' beginning of J=lk1 Ig domain 3, with 
r the fusion point defined as TIlD^of Flt1 (corresponding to amino acids 

1^. CS^<^ ID Wc5^ U ^^cVaJ »Ci /vet 3^ 

ill ' 123-126 of Figure 21A-2ld) and continuing into VVLS ^(corresponding 
5 15 to amino acids 127-130 of Figure 21A-21C) of Flkl. 



For Ig domain 3 of Flk1, the 5' and 3' amplification primers were as 
follows: 



20 5': Flt1D2-Flk1D3.s {5'-AGAATCATAGATGTGGTTCTGAGTGCGTGTCATG 
G-3f 



3': Flk1D3/apa/srf.as (5'-GATAATGGCCGGGCGGTTTTCATGGAGCCTGAC 
AAATG-3') 

25 
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The 5' amplification primer encodes the end of Flt1 Ig domain 2 fused 
directly to the beginning of Flk1 Ig domain 3, as described above. The 
3' amplification primer encodes the end of Flk1 Ig domain 3, defined by 
the amino acids VRVHEK (corresponding to amino acids 223-228 of 
5 Figure 21A-21C^5, followed by a bridging sequence that includes a 

recognition sequence for the restriction enzyme Srfl, and encodes the 
amino acids GPG. The bridging sequence corresponds to amino acids 
229-231 of Figure 21A-21C. 



g 1 0 After a round of PGR amplification to produce the individual domains, 

5 the products were combined in a tube and subjected to a further round 

^1 ■ 

jf of PGR with the primers bsp/flt1D2 and Flk1D3/apa/srf.as (described 

HI 

supra) to produce the fusion product. This PGR product was 
j5 subsequently digested with the restriction enzymes BspEI and Smal and 
§1 15 the resulting 614bp fragment was subcloned into the BspEI to Srfl 
C restriction sites of the vector pMT21/AB2.Fc, to create the plasmid 

pMT21/Fit1D2.Flk1D3.Fc. The nucleotide sequence of the Flt1 D2-Flk1 D3 
gene fusion insert was verified by standard sequence analysis. This 
plasmid was then digested with the restriction enzymes EcoRI and Srfl 
20 and the resulting 702bp fragment was transferred into the EcoRI to Srfl 
restriction sites of the plasmid pFlt1(1-3)B2-FcAC1(a) to produce the 
plasmid pFlt1D2.Flk1D3.FcAC1(a). The complete DNA and deduced amino 
acid sequences of the Flt1D2.Flk1D3.FcAC1(a) chimeric molecule is set 
forth in Figure 21A-21cf 
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(b) Construction of the expression plasmid 
pFlt1 D2VEGFR3D3FcAC1(a) 



The expression plasmid pMT21.Flt1(1-3).Fc (651 9bp) encodes ampiciliin 
5 resistance and an Fc-tagged version of Ig domains 1-3 of iiuman FItl 
receptor. This piasmid was used to produce a DNA fragment containing 
Ig domain 2 of Fltl by PGR. RNA from the cell line HEL921.7 was used 
to produce Ig domain 3 of Fll<1, using standard RT-PCR methodology. A 
further round of PGR amplification was used to achieve fusion of the 
10 two Ig domains into a single fused fragment. For Ig domain 2 of Fltl, 
^ the 5' and 3' amplification primers were as follows: 



5": bsp/flt1D2 (5'-GACTAGCAGTCCGGAGGTAGACCTTTCGTAGAGATG-3') 



0=1 1 5 3': Flt1 D2.VEGFR3D3.as(TTCGTGGGCAACAGGTGGATATCTATGATTGTA 
U TTGGT) 



The 5' amplification primer encodes a BspEI restriction site upstream 
of Ig domain 2 of Fltl, defined by the amino acid sequence GRPFVEM^ 
2 0 (corresponding to amino acids 27-33 of Figure 22A-22C^. The 3' 

amplification primer encodes the reverse complement of the end of Fltl 
Ig domain 2 fused directly to the beginning of VEGFR3 Ig domain 3, with 
the fusion point defined as TIID^^of Fiti (corresoonding to amino. acids 



123-126 of Figure 22A-22C) and continuing into IQLL of VEGFR3 ^ ,^ 
25 (corresponding to amino acids 127-130 of Figure 22A-22C). 
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m 



For Ig domain 3 of VEGFR3, the 5* and 3' prinners used for RT-PCR were 
as follows: 

5 5'; R3D3.S (ATCCAGCTGTTGCCCAGGAAGTCGCTGGAGCTGCTGGTAt 

lb ^(0^ a^H 

3': R3D3.as (ATTTTCATGGACAATGAGCTCGGTGGTCTCGGGAAATCG) 

Both the 5' and 3' amplification primers match the sequence of VEGFR3. 

1 0 The 296bp amplification product of this RT-PCR reaction was isolated 

by standard techniques and subjected to a second round of PGR to add 
suitable sequences to allow for fusion of the Flt1D2 with the Flk1D3 
domains and fusion of the FI1<1D3 and Fc domains via a GPG bridge (see 
below). The amplification primers were as follows: 

15 

5':Flt1D2.VEGFR3D3.s ^S^c^ nc'. 3l<?1 

(tcatagatatccagctgttgcccaggaagtcgctggag') 

3': VEGFR3D3/srf.as it,M6'.3c.l 

2 0 (GATAATGCCCGGGCCATTTTCATGCACAATGACCTCGGT) 

The 5' amplification primer encodes the 3' end of Flt1 Ig domain 2 

fused directly to the beginning (5' end) of VEGFR3 Ig domain 3, as 

described above. The 3' amplification primer encodes the 3' end of 

(Sf(^ iO no: ) 

2 5 VEGFR3 Ig domain 3, defined by the amino acids VIVHEN (corresponding 
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/I 

to amino acids 221-226 of Figure 22A-22C), followed by a bridging 
sequence that includes a recognition sequence for Srf1, and encodes the 
annino acids GPG. The bridging sequence corresponds to amino acids 
227-229 of Figure 22A-22Cr 



After one round (for Flt1 Ig domain 2) or two rounds (for Flt4 Ig domain 
3) of PGR to produce the individual Ig domains, the PGR products were 
combined in a tube and subjected to a further round of PGR 
amplification with the amplification primers bsp/flt1D2 and 

1 0 VEGFR3D3/srf.as described supra, to produce the fusion product. This 
PGR product was subsequently digested with the restriction enzymes 
BspEI and Smal and the resulting 625bp fragment was subcloned into 
the BspEI to Srfl restriction sites of the vector pMT21/Flt1AB2.Fc 
(described supra), to create the plasmid pMT21/FltlD2.VEGFR3D3.Fc. 

1 5 The sequence of the Flt1 D2-VEGFR3D3 gene fusion insert was verified 
by standard sequence analysis. This plasmid was then digested with 
the restriction enzymes EcoRI and Srfl and the resulting 693bp 
fragment was subcloned into the EcoRI to Srfl restriction sites of the 
plasmid pFlt1 (1 -3)aB2-FcaC1 (a) to produce the plasmid designated 

20 pFlt1D2.VEGFR3D3.FcAG1(a). The complete DNA deduced amino acid 
. sequence of the Flt1D2.VEGFR3D3.FcAG1(a) chimeric molecule is set 
forth in Figure 22A-22G.'^ 
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m 

=3 



cells. The supernatant was decanted into sterile 1L bottles and 
purification of the expressed protein was performed as described infra. 

Example 20: Construction pVEGFRI R2-FcAC1fa) expression 
5 vector 

The pVEGFR1R2.FcAC1(a) expression plasmid was constructed by 
insertion of DNA encoding amino acids SDT (corresponding to amino 
acids 27-29 of Figure 24A-24C5 between Flt1d2-Fllc1d3-FcAC1(a) 
1 0 amino acids 26 and 27 of Figure 21A-21C^(GG) and removal of DNA 



encoding amino acids GPG corresponding to amino acids 229-231 of 
fl Figure? The SDT amino acid sequence is native to the Flt1 receptor and 

was added bacl< in to decrease the likelihood of heterogeneous N- 
terminal processing. The GPG (bridging sequence) was removed so that 
ci 1 5 the FItl and Flk1 Ig domains were fused directly to one another. The 
6 complete DNA and deduced amino acid sequences of the 

pVEGFR1R2.FcAG1(a) chimeric molecule is set forth in Figure 24A-24C:' ^^'^ k 



Example 21: Cell Culture Process Use d to Produce Modified 
20 FItl Receptors 



(a) Cell Culture Process Used to Produce 
Flt1 D2.Flk1 D3.FcAC1fa) 



25 The process for production of Flt1D2.Flk1D3.FoAC1(a) protein using the 
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(Pharmacia) equilibrated in PBS buffer and eluted with the same buffer 
at flow rate 0.5 ml/min. at room temperature. As shown in Figure 33, 
the elution profile shows two peaks. Peak #1 represents the receptor- 
ligand complex and peak #2 represents the unbound VEGF165. MW was 
calculated from LS and Rl signals. The same procedure was used to 
determine MW of the individual components of the receptor-ligand 
complex. The results of these determinations are as follows: MW of 
the Flt1D2Flk1D3.FcAC1(a)/VEGF165 complex at the peak position is 
157 300 (Figure 33). the MW of VEGF165 at the peak position is 44 390 
(Figure 34) and the MW of R1R2 at the peak is 113 300 (Figure 35). 

These data indicated that the stoichiometry of the 
Flt1D2Flk1D3.FcAC1(a)/VEGF complex is 1:1 as its corresponds to the 
sum of molecular weights for Flt1D2Flk1D3.FcAC1(a) and VEGF165. 
Importantly, this method conclusively proved that the 
Flt1D2Flk1D3.FcAC1(a)/VEGF165 complex was indeed composed of only 
one molecule of VEGF165 llgand and only one molecule of the 
Flt1D2Flk1D3.FcAG1(a). 

Example 28: Peptide Maopinc f of Flt1D2.Flk1D3.FcAC1(a) 

The disulfide structures and glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a) were determined by a peptide mapping method. 
In this method, the protein was first cleaved with trypsin. Tryptic 
fragments were analyzed and Identified by HPLG coupled with mass 
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spectrometry, in addition to an N-terminal sequencing technique. 
Reduction of the tryptic digest was employed to help identify 
disulfide-bond-containing fragments. Treatment of the tryptic digest 
with PNGase F (Glyko, Novate, CA) was employed to help identify 
fragments with N-linked glycosylation sites. The results are 
summarized in the accompanying Figure 36? 

There are a total of ten cysteines in Flt1D2.Fll<1D3.FcAC1{a); six of 
them belong to the Fc region. Cys27 has been confirmed to be disulfide 
bonded to Cys76. Cys121 is confirmed to be disulfide bonded to Cys 
182. The first two cysteines in the Fc region (Cys211 and Cys214) 
form an intermolecular disulfide bond with the same two cysteines in 
another Fc chain. However, because these two cysteines can not be 
separated enzymatically from each other, it can not be determined 
whether disulfide bonding is occurring between same cysteines 
(Cys211 to Cys211, for example) or between Cys211 and Cys214. 
Cys216 Is confirmed to be disulfide bonded to Cys306. Cys 352 is 
confirmed to be disulfide bonded to Cys410. 

There are five possible N-linked glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a). All five of them are found to be glycosylated 
to varying degrees. Complete glycosylation was observed at Asn33 
(amino acid sequence NIT), Asn193 (amino acid sequence NST), and 
Asn282 (amino acid sequence NST). In addition, partial glycosylation is 
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Observed on Asn65 and Asn120. Sites of glycosylation are highlighted 
by underline in the Figure 36:^ 

Example 29: Pharmacokinetic Analysis of Modified Fit 
Receptors 

(a) Pharmacol<!netic analysis of Fltin-3)-Fc (A40). 
FIt1D2.Flk1D3.FcAC1fa^ and V EQFR1 R2-FcAC1(a> 

Balb/c mice (25-30g) were injected subcutaneously with 4mg/kg of 
Flt1{1-3)-Fc (A40), CHO transiently expressed Flt1D2.Flk1D3.FcAC1(a), 
CHO stably expressed Flt1D2.Flk1D3.FcAC1(a), and CHO transiently 
expressed VEGFR1R2-FGAC1(a). The mice were tail bled at 1, 2, 4, 6, 
24hrs, 2 days, 3 days and 6 days after injection. The sera were assayed 
in an ELISA designed to detect Flt1(1-3)-Fc (A40), 
Flt1D2.Flk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a). The ELISA involves 
coating an ELISA plate with VEGF165, binding the detect Flt1(1-3)-Fc 
(A40), Flt1D2.Flk1D3.FcAG1(a) or VEGFR1R2-FcAC1(a) and reporting 
with an antl-Fc antibody linked to horse radish peroxidase. The results 
of this experiments are shown in Figure 37. The T^^ax Flt1(1-3)-Fc 
(A40) was at 6 hrs while the T^^^ transient and stable 

Flt1D2.Flkip3.FcAC1(a) and the transient VEGFR1 R2-FcAC1(a) was 
24hrs. The C^^^ for Flt1(1-3)-Fc (A40) was B\ig/m\. For both 
transients (Flt1D2.Flk1D3.FcAC1(a) and VEGFR1 R2-FcAG1 (a)) the C^^x 
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Example 33: Pharmacokinetic Analysis of Fltin-3>-Fc (A40^ 
and Pegylated Flt1(1-3)-Fc 

Fit1(1-3)-Fc was PEGylated with either 10I<D PEG or 20kD PEG and 
5 tested in balb/c mice for their pharmacokinetic profile. Both PEGylated 
forms of Flt1(1-3)-Fc were found to have much better PK profiles than 
Flt1(1-3)-Fc (A40), with the Tmax occurring at 24 hrs. for the 
PEGylated molecules as opposed to 6 hrs. for Flt1(1-3)-Fc (A40). 



10 Example 34: VEGF165 ELISA to Test Affinity of Modified Flt1 



•wsr I 



Receptor Variants 



lOpM of VEGF165 was incubated overnight at room temperature with 
modified Flt1 receptor variants ranging from ISOplVl to 0.1 pM. The 
6 15 modified Flt1 receptor variants used in this experiment were Flt1(1- 
Ci 3)-Fc, Flt1(1-3)-Fc (A40), transiently expressed 

Flt1D2Flk1D3.FcAC1(a), transiently expressed Flt1D2VEFGFR3D3- 
FcAC1{a), Flt1-(1-3NAs)-Fc, Flt1 (1-3r.>c)-Fc and Tle2-Fc. Flt1(1-3 
maq)-Fc is a modified version of Flt1(1-3)-Fc in which the highly basic 
20 amino acid sequence KNKRASVRRR is replaced by NASVNGSFO resulting 
in the incorporation of two new glycosylation sites and a net reduction 
of five positive charges, both with the purpose of reducing the 
unfavorable effects of this sequence on PK. Flt1(1-3 r.>c)-Fc is a 
modification in which a single arginine (R) residue within the same ^^^^ ^ ^ 
25 basic amino acid sequence is changed to a cysteine (C) (KNKHASVRRR '^-> 
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KNK^ASVRRR) to allow for pegylation at that residue, which could then 
shield the basic region from exerting its unfavorable effects on PK. 
After incubation the solution was transferred to a plate containing a 
capture antibody for VEGF165 (R&D). The amount of free VEGF165 was 
then determined using an antibody to report free VEGF165. This showed 
that the modified Flt1 receptor variant with the highest affinity for 
VEGF165 (determined as the lowest amount of free VEGF165) was 
Flt1D2Flk1D3.FcAC1(a), followed by Flt1(1-3)-Fc and Flt1(1-3)-Fc 
(A40) and then by Flt1(1-3R.>c)-'^c. Flt1(1-3NAs)-Fc and 
Flt1D2VEFGFR3D3-FcAC1(a). Tie2Fc has no affinity for VEGF165. 
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5. The isolated nucleic acid molecule of claim 1, wherein the 
nucleotide sequence encoding Ig domain 2 of the extracellular domain of 
the first VEGF receptor is upstream of the nucleotide sequence 
encoding Ig domain 3 of the extracellular domain of the second VEGF 

5 receptor. 

6. The isolated nucleic acid molecule of claim 1, wherein the 
nucleotide sequence encoding Ig domain 2 of the extracellular domain of 
the first VEGF receptor is downstream of the nucleotide sequence 

10 encoding Ig domain 3 of the extracellular domain of the second VEGF 
g receptor. 



PI 



I; 7. The isolated nucleic acid molecule of claim 1, wherein the 
1* multlmerizing component comprises an immunoglobulin domain. 

P'i 1 5 

d 

p 8. The isolated nucleic acid molecule of claim 1, wherein the 

y» - 

immunoglobulin domain is selected from the group consisting of the Fc 
domain of IgG, the heavy chain of IgG, and the light chain of IgG. 

20 9. ''An isolated nucleic acid molecule comprising a nucleotide sequence 
encoding a modified Fltl receptor fusion polypeptide, wherein the 
coding region of the nucleic acid molecule consists of a nucleotide 
sequence selected from the group consisting of: 

(a) the nucleotide sequence set forth in Figure 13A-13df^^ id nos 3=-^'^h) 
25 (b) the nucleotide sequence set forth in Figure 14A-14cf^eq t«i nos. f^^-^-* 
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(c) the nucleotide sequence set forth in Figure iSA-ISCf-^seci '^^'^^^''^'^"''^^^ 

(d) the nucleotide sequence set forth in Figure 16A-16Df^^^ ,o wos. -^^a^-*^ 

(e) the nucleotide sequence set forth in Figure 21A-21c3^ nos.v^J i-^', 

(f) the nucleotide sequence set forth in Figure 22A-22Cf ^5^9 >^ 

(g) the nucleotide sequence set forth in Figure 24A-24Cr and 

(h) a nucleotide sequence which, as a result of the degeneracy of 
the genetic code, differs from the nucleotide sequence of (a), (b), (c ), 
(d), (e), (f), or (g) and which encodes a fusion polypeptide molecule 
having the biological activity of the modified Flt1 receptor fusion 
polypeptide. 



10, A fusion polypeptide encoded by the isolated nucleic acid molecule 
of claim 1, 2, 3, 4 or 9. 



11. A composition capable of binding a VEGF molecule to form a 
nonfunctional complex comprising a multimer of the fusion polypeptide 
of claim 10. 



12. The composition of claim 11, wherein the multimer is a dimer. 



13. The composition of claim 12 and a carrier. 

14. A vector which comprises the nucleic acid molecule of claim 1, 2, 
3, 4 or 9. 



5?n 
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MARKED-UP VERSION 

22. * A fusion polypeptide encoded by the nucleic acid sequence set forth 
in Figure lOA-IOD'^or Figure 24A-24C^ which has been modified by 
acetylation or pegylation. 



5 23. The fusion polypeptide of claim 22 wherein the modification is 
acetylation. 

24. The fusion polypeptide of claim 22 wherein the modification is 
pegylation. 



10 



25, The fusion polypeptide of claim 23 wherein the acetylation Is 
accomplished with at least about a 100 fold molar excess of 



acetylation reagent. 



1 5 26. The fusion polypeptide of claim 23 wherein acetylation is 

accomplished with a molar excess of acetylation reagent ranging from 
at least about a 10 fold molar excess to about a 100 fold molar excess. 



27. The fusion polypeptide of claim 24 wherein the pegylation is 10K 
2 0 or20KPEG. 

28. A method of decreasing or inhibiting plasma leakage in a mammal 
comprising administering to the mammal fusion polypeptide of claim 
10. 

25 



95 



MARKED-UP VERSION 

43. The fusion polypeptide of claim 41 wherein the second VEGF 
receptor is Flk1. 



44. The fusion polypeptide of claim 41 wherein the second VEGF 
5 receptor is Flt4. 



45. The fusion polypeptide claim 41, wherein amino acid sequence of Ig 
domain 2 of the extracellular domain of the first VEGF receptor is 
upstream of the amino acid sequence of Ig domain 3 of the extracellular 
1 0 domain of the second VEGF receptor. 

^ 46. The fusion polypeptide of claim 41, wherein the amino acid 

^ sequence of Ig domain 2 of the extracellular domain of the first VEGF 

L. receptor is downstream of the amino acid sequence of Ig domain 3 of 

rll 

g 1 5 the extracellular domain of the second VEGF receptor. 

47. The fusion polypeptide of claim 41, wherein the multimerizing 
component comprises an immunoglobulin domain. 



2 0 48. The fusion polypeptide of claim 41, wherein the immunoglobulin 
domain is selected from the group consisting of the Fc domain of IgG, 
the heavy chain of IgG, and the light chain of IgG. 

49. 'An fusion polypeptide comprising an amino acid sequence of a 
25 modified Flt1 receptor, wherein the amino acid sequence selected from 

98 
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the group consisting of: . 

(a) the amino acid sequence set forth in Figure 13A-13D; _ ^ 

(b) the amino acid sequence set forth in Figure 14A-14Cf , ^\ 

(c) the amino acid sequence set forth in Figure 15A-15C; . ^ 

(d) the amino acid sequence set forth in Figure 16A-16Df' . 

(e) the amino acid sequence set forth in Figure 2^A-2^C^■ „\ 

(f) the amino acid sequence set forth in Figure 22A-22Cf and \ 

(g) the amino acid sequence set forth in Figure 24A-24C: 



:: 10 50. A method of decreasing or inhibiting plasma leakage in a mammal 



^- comprising administering to the mammal fusion polypeptide of claim 



m 41 , 42, 43, 44 or 49. 

III 

pi . 



51. A method of inhibiting VEGF receptor llgand activity in a mammal 
Q 1 5 comprising administering to the mammal an effective amount of the 
P fusion polypeptide of daim 41, 42, 43, 44 or 49. 
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MODIFIED CHIMERIC POLYPEPTIDES WITH IMPROVED 
PHARMACOKINETIC PROPERTIES 



The application claims priority of U.S. Provisional Application No. 
60/138,133, filed on June 8, 1999. Throughout this application various 
publications are referenced. The disclosures of these publications in 
their entireties are hereby incorporated by reference into this 
application. 

INTRODUCTION 

The field of this invention is modified polypeptides with improved 
pharmacokinetics. Specifically, the field of this invention relates to 
FItl receptor polypeptides that have been modified in such a way as to 
improve their pharmacokinetic profile. The field of this Invention also 
relates to methods of making and using the modified polypeptides 
including but not limited to using the modified polypeptides to decrease 
or Inhibit plasma leakage and/or vascular permeability In a mammal. 

BACKGROUND 

The ability of polypeptide ligands to bind to cells and thereby elicit a 
phenotypic response such as cell growth, survival, cell product 
secretion, or differentiation Is often mediated through transmembrane 
receptors on the cells. The extracellular domain of such receptors (i.e. 
that portion of the receptor that is displayed on the surface of the cell) 
is generally the most distinctive portion of the molecule, as It provides 
the protein with its ligand binding characteristic. Binding of a ligand 
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to the extracellular domain generally results in signal transduction 
which transmits a biological signal to intracellular targets. Often, this 
signal transduction acts via a catalytic intracellular domain. The 
particular array of sequence motifs of this catalytic intracellular 
domain determines Its access to potential kinase substrates 
(MohammadI, et al.,1990, Mol. Cell. Biol. 11:5068-5078; FantI, et al.. 
1992, Cell 69:413-413). Examples of receptors that transduce signals 
via catalytic intracellular domains Include the receptor tyrosine 
kinases (RTKs) such as the Trk family of receptors which are generally 
limited to cells of the nervous system, the cytokine family of receptors 
including the tripartate CNTF receptor complex (Stahl & Yancopoulos, 
1994, J. Neurobio. 2^:1454-1466) which is also generally limited to the 
cells of the nervous system, G-protein coupled receptors such as the 
Pg-adrenergic receptor found on, for instance, cardiac muscle cells, and 
the multimeric IgE high affinity receptor FceRI which is localized, for 
the most part, on mast cells and basophils (Sutton & Gould, 1993, 
Nature 3M:42 1-428). 

All receptors identified so far appear to undergo dimerization, 
multimerization. or some related conformational change following 
llgand binding (Schlesslnger, J., 1988, Trend Biochem. Sci. 13:443-447; 
Ullrich & Schlesslnger, 1990. Cell Sl:203-212; Schlesslnger & Ullrich. 
1992, Neuron a:383-391) and molecular interactions between 
dimerizing intracellular domains lead to activation of catalytic 
function. In some Instances, such as platelet-derived growth factor 
(PDGF), the llgand is a dimer that binds two receptor molecules (Hart, 
et al.. 1988, Science, 24fi:1 529-1 531; Heldin, 1989, J. Biol. Chem. 
2M:8905-8912) while, for example, in the case of epidermal growth 
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factor (EGF). the ligand is a monomer (Weber, et al., 1984, J. Biol. Chem. 
259 :14631-14636). In the case of the FceRI receptor, the ligand, IgE, 
exists bound to FceRI in a monomeric fashion and only becomes 
activated when antigen binds to the IgE/FceRI complex and cross-links 
5 adjacent IgE molecules (Sutton & Gould, 1993, Nature 3M:421-428). 

Often, the tissue distribution of a particular receptor within higher 
organisms provides insight into the biological function of the receptor. 
The RTKs for some growth and differentiation factors, such as 
1=^= 10 fibroblast growth factor (FGF), are widely expressed and therefore 
Q appear to play some general role In tissue growth and maintenance. 

S Members of the Trk RTK family (Glass & Yancopoulos, 1993, Trends in 

^' Cell Biol. 3:262-268) of receptors are more generally limited to cells 

^ of the nervous system, and the Nerve Growth Factor family consisting 

15 of nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), 
ci neurotrophln-3 (NT-3) and neurotrophln-4/5 (NT-4/5), which bind the 

5 Trk RTK family receptors, promote the differentiation of diverse groups 

of neurons in the brain and periphery (Lindsay, R. M, 1993, in 
Neurotrophic Factors, S.E. Loughlin & J.H. Fallon, eds., pp. 257-284, San 
20 Diego, CA, Academic Press). FceRI is localized to a very limited number 
of types of cells such as mast cells and basophils. Mast cells derive 
from bone marrow pluripotent hematopoietic stem cell lineage, but 
complete their maturation in the tissue following migration from the 
blood stream (See Janeway & Travers, 1996, in Immunobiology, 2d. 
, 25 Edition, M. Robertson & E. Lawrence, eds., pp. 1:3-1:4, Current Biology 
Ltd., London, UK, Publisher) and are Involved in the allergic response. 
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Many studies have demonstrated that the extracellular domain of a 
receptor provides the specific ligand binding characteristic. 
Furthermore, the cellular environment in which a receptor is expressed 
may influence the biological response exhibited upon binding of a ligand 
to the receptor. For example, when a neuronal cell expressing a Trk 
receptor is exposed to a neurotrophin which binds to that receptor, 
neuronal survival and differentiation results. When the same receptor 
Is expressed by a fibroblast, exposure to the neurotrophin results in 
proliferation of the fibroblast (Glass, et al., 1991, Cell M.:405-413). 

A class of cell-derived dimeric mitogens with selectivity for vascular 
endothelial cells has been identified and designated vascular 
endothelial cell growth factor (VEGF). VEGF has been purified from 
conditioned growth media of rat glioma cells [Conn et al., (1990), Proc. 
Natl. Acad. Sci. U.S.A., 87. pp 2628-2632]; and conditioned growth media 
of bovine pituitary follicle stellate cells [Ferrara and Henzel, (1989), 
Blochem. Biophys. Res. Comm., 161, pp. 851-858; Gozpadorowicz et al., 
(1989). Proc. Natl. Acad. Sci. U.S.A., 86, pp. 7311-7315] and conditioned 
growth medium from human U937 cells [Connolly, D. T. et al. (1989), 
Science, 246, pp. 1309-1312]. VEGF is a dimer with an apparent 
molecular mass of about 46 kDa with each subunit having an apparent 
molecular mass of about 23 kDa. VEGF has some structural similarities 
to platelet derived growth factor (PDQF), which is a mitogen for 
connective tissue cells but not mitogenic for vascular endothelial cells 
from large vessels. 

The membrane-bound tyrosine kinase receptor, known as Fit, was shown 
to be a VEGF receptor (DeVries, C. et al., (1992), Science, 255, pp.989- 
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991]. The Fit receptor specifically binds VEGF which induces 
mitogenesis. Another form of the VEGF receptor, designated KDR, is 
aiso known to bind VEGF and Induce mitogenesis. The partial cDNA 
sequence and nearly full length protein sequence of KDR is known as 
well [Terman, B. I. et aL, (1991) Oncogene 6, pp. 1677-1683; Terman, B. 
I. et aL, (1992) Biochem. Biophys. Res. Comm. 187, pp. 1579-1586]. 

Persistent angiogenesis may cause or exacerbate certain diseases such 
as psoriasis, rheumatoid arthritis, hemangiomas, angiofibromas, 
diabetic retinopathy and neovascular glaucoma. An inhibitor of VEGF 
activity would be useful as a treatment for such diseases and other 
VEGF-induced pathological angiogenesis and vascular permeability 
conditions, such as tumor vascularization. The present invention 
relates to a VEGF inhibitor that is based on the VEGF receptor FItl, 

Plasma leakage, a key component of inflammation, occurs in a distinct 
subset of microvessels. In particular, in most organs plasma leakage 
occurs specifically in the venules. Unlike arterioles and capillaries, 
venules become leaky in response to numerous inflammatory mediators 
including histamine, bradykinin, and serotonin. One characteristic of 
inflammation is the plasma leakage that results from intercellular 
gaps that form in the endothelium of venules. Most experimental 
models of inflammation indicate that these intercellular gaps occur 
between the endothelial cells of postcapillary and collecting venules 
(Baluk, P., et al.. Am. J. Pathol. 1998 152:1463-76). It has been shown 
that certain lectins may be used to reveal features of focal sites of 
plasma leakage, endothelial gaps, and finger-like processes at 
endothelial cell borders in inflamed venules (Thurston, G., et al., Am. J. 
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Physiol, 1996, 271: H2547-62). In particular, plant lectins have been 
used to visualize morphological changes at endothelial cell borders in 
inflamed venules of, for example, the rat trachea. Lectins, such as 

* 

conconavalin A and ricin, that bind focally to inflamed venules reveal 
5 regions of the subendothelial vessel wail exposed by gaps that 
correspond to sites of plasma leakage (Thurston, G., et a!.. Am J 
Physiol, 1996, 271: H2547-62). 

The properties of the microvessels are dynamic. Chronic inflammatory 
10 diseases, for example, are associated with microvascular remodeling, 
O including angiogenesis and microvessel enlargement. Microvessels can 

Q also remodel by acquiring abnormal phenotypic properties. In a murine 

© model of chronic airway inflammation, airway capillaries acquire 

in 

n.i properties of venules, including widened vessel diameter, increased 

y, 1 5 immunoreactivity for von Willebrand factor, and increased 

immunoreactivity for P-selectin. In addition, these remodeled vessels 
5 leak in response to inflammatory mediators, whereas vessels in the 

same position in the airways of normal mice do not. 

20 Certain substances have been shown to decrease or Inhibit vascular 
permeability and/or plasma leakage. For example, mystixins are 
synthetic polypeptides that have been reported to inhibit plasma 
leakage without blocking endothelial gap formation (Baiuk, P., et al., J. 
Pharmacol. Exp. Ther., 1998, 284: 693-9). Also, the beta 2-adrenergic 

25 receptor agonist formoterol reduces microvascular leakage by 

inhibiting endothelial gap formation (Baluk, P. and McDonald, D.M., Am. J. 
Physiol., 1994, 266:L461-8). 
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The angiopoietins and members of the vascular endothelial growth 
factor (VEGF) family are the only growth factors thought to be largely 
specific for vascular endothelial cells. Targeted gene inactivation 
studies in mice have shown that VEGF Is necessary for the early stages 
5 of vascular development and that Ang-1 is required for later stages of 
vascular remodeling. 



in 

re- 



us Patent No. 6,011,003, issued January 4, 2000, in the name of Metris 
Therapeutics Limited, discloses an altered, soluble form of FLT 
1 0 polypeptide being capable of binding to VEGF and thereby exerting an 
inhibitory effect thereon, the polypeptide comprising five or fewer 
complete immunoglobulin domains. 

US Patent No. 5,712,380, Issued January 27, 1998 and assigned to Merck 
1 5 & Co., discloses vascular endothelial cell growth factor (VEGF) 

inhibitors that are naturally occurring or recombinantly engineered 
soluble forms with or without a C-terminal transmembrane region of 
the receptor for VEGF. 



20 Also assigned to Merck & Co. Is PCT Publication No. WO 98/13071, 

published April 2, 1998, which discloses gene therapy methodology for 
inhibition of primary tumor growth and metastasis by gene transfer of 
a nucleotide sequence encoding a soluble receptor protein which binds 
to VEGF. 

25 

PCT Publication No. WO 97/44453, published November 27, 1997, in the 
name of Genentech, Inc., discloses novel chimeric VEGF receptor 
proteins comprising amino acid sequences derived from the vascular 
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endothelial growth factor (VEGF) receptors FItl and KDR, Including the 
murine homologue to the human KDR receptor FLK1, wherein said 
chimeric VEGF receptor proteins bind to VEGF and antagonize the 
endothelial cell proliferative and angiogenic activity thereof. 

PCT Publication No. WO 97/13787, published April 17. 1997, in the 
name of Toa Gosei Co., LTD., discloses a low molecular weight VEGF 
inhibitor usable in the treatment of diseases accompanied by 
neovascularization such as solid tumors. A polypeptide containing the 
first immunoglobulin-like domain and the second immunoglobulin-like 
domain in the extracellular region of a VEGF receptor FLT but not 
containing the sixth immunoglobulin-like domain and the seventh 
immunoglobulin-like domain thereof shows a VEGF inhibitory activity. 

Sharifi, J. et al., 1998, The Quarterly Jour, of Nucl. Med. 42:242-249. 
disclose that because monoclonal antibodies (MAbs) are basic, 
positively charged proteins, and mammalian cells are negatively 
charged, the electrostatic interactions between the two can create 
higher levels of background binding resulting in low tumor to normal 
organ ratios. To overcome this effect, the investigators attempted to 
improve MAb clearance by using various methods such as secondary 
agents as well as chemical and charge modifications of the MAb itself. 

Jensen-Pippo, et al., 1996, Pharmaceutical Research 13:102-107, 
disclose that pegylation of a therapeutic protein, recombinant human 
granulocyte colony stimulating factor (PEG-G-CSF), results in an 
increase in stability and in retention of in vivo bioactivity when 
administered by the intraduodenal route. 
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Tsutsumi, et a\., 1997, Thromb Haemost. 77:168-73, disclose 
experiments wherein the in vivo thrombopoietic activity of 
polyethylene giycol-modified interleukin-6 (MPEG-IL-6), in which 54% 
of the 14 lysine amino groups of IL-6 were coupled with PEG, was 
compared to that of native IL-6. 

Yang, et al., 1995, Cancer 76:687-94, disclose that conjugation of 
polyethylene glycol to recombinant human interleukln-2 (IL-2) results 
in a compound, polyethylene glycol-modified IL-2 (PEG-IL-2) that 
retains the in vitro and in vivo activity of IL-2, but exhibits a markedly 
prolonged circulating half-life. 

R. Duncan and F. Spreafico, Clin. Pharmacokinet. 27: 290-306, 296 
(1994) review efforts to improve the plasma half-life of asparaginase 
by conjugating polyethylene glycol. 

PCT International Publication No. WO 99/03996 published January 28, 
1999 in the name of Regeneron Pharmaceuticals, Inc. and The Regents of 
The University of California describes modified human noggin 
polypeptides having deletions of regions of basic amino acids. The 
modified human noggin polypeptides are described as retaining 
biological activity while having reduced affinity for heparin and 
superior pharmacokinetics In animal sera as compared to the 
unmodified human noggin. 
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SUMMARY OF THE INVENTION 

The present invention Is directed to VEGF antagonists with improved 
pharmacolcinetic properties. A preferred embodiment is an isolated 
nucieic acid molecule encoding a fusion polypeptide capable of binding a 
VEGF polypeptide comprising (a) a nucleotide sequence encoding a VEGF 
receptor component operatively linked to (b) a nucleotide sequence 
encoding a multlmerizing component, wherein the VEGF receptor 
component is the only VEGF receptor component of the fusion 
polypeptide and wherein the nucleotide sequence of (a) consists 
essentially of a nucleotide sequence encoding the amino acid sequence 
of Ig domain 2 of the extracellular domain of a first VEGF receptor and 
a nucleotide sequence encoding the amino acid sequence of Ig domain 3 
of the extracellular domain of a second VEGF receptor. 

In a further embodiment, the isolated nucleic acid of the first VEGF 
receptor is FItl. 

In a further embodiment, the isolated nucleic acid of the second VEGF 
receptor is Flk1. 

In yet another embodiment, the isolated nucleic acid of the second VEGF 
receptor is Flt4. 

In another preferred embodiment, the nucleotide sequence encoding Ig 
domain 2 of the extracellular domain of the first VEGF receptor is 
upstream of the nucleotide sequence encoding Ig domain 3 of the 
extracellular domain of the second VEGF receptor. 
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In still another preferred embodiment, the nucleotide sequence 
encoding Ig domain 2 of the extracellular domain of the first VEGF 
receptor is downstream of the nucleotide sequence encoding Ig domain 
5 3 of the extracellular domain of the second VEGF receptor. 

In a preferred embodiment of the invention, the multimerizing 
component comprises an immunoglobulin domain. 

10 In another embodiment, the immunoglobulin domain is selected from the 
group consisting of the Fc domain of IgG, the heavy chain of IgG, and the 
light chain of IgG. 

Preferred embodiments Include an Isolated nucleic acid molecule 
15 comprising a nucleotide sequence encoding a modified FItl receptor 
fusion polypeptide, wherein the coding region of the nucleic acid 
molecule consists of a nucleotide sequence selected from the group 
consisting of 

(a) the nucleotide sequence set forth in Figure 13A-13D; 
20 (b) the nucleotide sequence set forth in Figure 14A-14C; 

(c) the nucleotide sequence set forth in Figure 15A-15G; 

(d) the nucleotide sequence set forth in Figure 16A-16D; 

(e) the nucleotide sequence set forth In Figure 21A-21C; 

(f) the nucleotide sequence set forth in Figure 22A-22C; 

25 (g) the nucleotide sequence set forth in Figure 24A-24C; and 

(h) a nucleotide sequence which, as a result of the degeneracy of the 
genetic code, differs from the nucleotide sequence of (a), (b), (c ), (d), 
(e), (f), or (g) and which encodes a fusion polypeptide molecule having 

11 
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the biological activity of the modified FItl receptor fusion polypeptide. 

In a further embodiment of the invention, a fusion polypeptide is 
encoded by the isolated nucleic acid molecules described above. 

A preferred embodiment is a composition capable of binding a VEGF 
molecule to form a nonfunctional complex comprising a multlmer of the 
fusion polypeptide. 

Also preferred is a composition wherein the multlmer is a dimer. 

In yet another embodiment, the composition is in a carrier. 

Another embodiment is a vector which comprises the nucleic acid 
molecules described above, including an expression vector comprising a 
the nucleic acid molecules described wherein the nucleic acid molecule 
is operatively linked to an expression control sequence. 

Other included embodiments are a host-vector system for the 
production of a fusion polypeptide which comprises the expression 
vector, in a suitable host cell; the host-vector system wherein the 
suitable host cell is a bacterial cell, yeast cell, insect cell, or 
mammalian cell; the host-vector system wherein the suitable host cell 
is E. Coll: the host-vector system wherein the suitable host cell is a 
COS cell; the host-vector system wherein the suitable host cell is a 
OHO cell. 
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Another embodiment of the invention is a method of producing a fusion 
polypeptide which comprises growing cells of the host-vector system 
under conditions permitting production of the fusion polypeptide and 
recovering the fusion polypeptide so produced. 

Additional embodiments Include a fusion polypeptide encoded by the 
nucleic acid sequence set forth in Figure 10A-10D or Figure 24A-24C, 
which has been modified by acetylation or pegylation wherein the 
acetylation is accomplished with at least about a 100 fold molar 
excess of acetylation reagent or wherein acetylation Is accomplished 
with a molar excess of acetylation reagent ranging from at least about 
a 10 fold molar excess to about a 100 fold molar excess or wherein the 
pegylation is 10K or 20K PEG. 

A preferred embodiment includes a method of decreasing or inhibiting 
plasma leakage in a mammal comprising administering to the mammal 
the fusion polypeptide described above, including embodiments wherein 
the mammal is a human, the fusion polypeptide is acetylated or the 
fusion polypeptide is pegylated. 

A further embodiments is a fusion polypeptide which specifically binds 
the VEGF receptor ligand VEGF. 

A preferred embodiment of the invention is a method of blocking blood 
vessel growth in a human comprising administering an effective amount 
of the fusion polypeptide described above. 
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Also preferred is a method of inhibiting VEGF receptor ligand activity 
in a mammal comprising administering to the mammal an effective 
amount of the fusion polypeptide described above. 

5 Preferred embodiments of these methods are wherein the mammal is a 
human. 

Further embodiments of the methods of the invention include 
attenuation or prevention of tumor growth in a human; attenuation or 
10 prevention of edema in a human, especially wherein the edema is brain 
g edema; attenuation or prevention of ascites formation in a human, 

Q especially wherein the ascites is ovarian cancer-associated ascites. 

ml- Preferred embodiments of the invention include a fusion polypeptide 
15 capable of binding a VEGF polypeptide comprising (a) a VEGF receptor 
5 component operatively linked to (b) a multimerizing component, 

2 wherein the VEGF receptor component Is the only VEGF receptor 

1^ component in the fusion polypeptide and consists essentially of the 

amino acid sequence of Ig domain 2 of the extracellular domain of a 
20 first VEGF receptor and the amino acid sequence of Ig domain 3 of the 
extracellular domain of a second VEGF receptor. 

In a further embodiment of the fusion polypeptide, the first VEGF 
receptor is FItl. 

25 

In yet a further embodiment of the fusion polypeptide, the second VEGF 
receptor is Flkl. 

14 
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Still another embodiment of the fusion polypeptide is one in which the 
second VEGF receptor is Flt4. 

Preferred embodiments include a fusion polypeptide wherein amino acid 
5 sequence of Ig domain 2 of the extracellular domain of the first VEGF 
receptor is upstream of the amino acid sequence of Ig domain 3 of the 
extracellular domain of the second VEGF receptor and a fusion 
polypeptide wherein the amino acid sequence of Ig domain 2 of the 
extracellular domain of the first VEGF receptor is downstream of the 
1 0 amino acid sequence of Ig domain 3 of the extracellular domain of the 
Q second VEGF receptor. 

i;g In yet another embodiment, the fusion polypeptide multimerizing 

fij component comprises an immunoglobulin domain including an 

1 5 embodiment wherein the immunoglobulin domain is selected from the 
5j group consisting of the Fc domain of IgG. the heavy chain of IgG, and the 

2 light chain of IgG, 

Preferred embodiments include a fusion polypeptide comprising an 
20 amino acid sequence of a modified Flt1 receptor, wherein the amino 
acid sequence selected from the group consisting of (a) the amino acid 
sequence set forth in Figure 13A-13D; (b) the amino acid sequence set 
forth in Figure 14A-14C; (c) the amino acid sequence set forth in Figure 
15A-15C; (d) the amino acid sequence set forth In Figure 16A-16D; (e) 
25 the amino acid sequence set forth in Figure 21A-21C; (f) the amino acid 
sequence set forth in Figure 22A-22C; and (g) the amino acid sequence 
set forth in Figure 24A-24C. 

15 
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Another preferred embodiment is a method of decreasing or inhibiting 
plasma leakage in a mammal comprising administering to the mammal 
the fusion polypeptide described above. 

5 An alternative preferred embodiment is a method of Inhibiting VEGF 
receptor ligand activity in a mammal comprising administering to the 
mammal an effective amount of the fusion polypeptide described above. 

BRIEF DESCRIPTION OF THE FIGURES 

10 

Figure 1. lEF gel analysis of unmodified and acetylated Flt1(1-3)-Fc 
proteins. Unmodified Flt1(1-3)-Fc protein is unable to enter the gel 
due to its >9.3 pi, whereas acetylated Flt1(1-3)-Fc is able to enter the 
gel and equilibrate at pi 5.2. 

15 

Figure 2. Binding of unmodified Flt1(1-3)-Fc and acetylated Flt1(1- 
3)-Fc proteins to Matrigel® coated plates. Unmodified Fltl(1-3)-Fc 
proteins binds extensive to extracellular matrix components in 
Matrigel®, whereas acetylated Flt1(1-3)-Fc does not bind. 

20 

Figure 3. Binding of unmodified Flt1(1-3)-Fc, acetylated Flt1{1-3)- 
Fc, and pegylated Fltl(1-3)-Fc in a Biacore-based assay. Acetylated 
(columns 13-16), pegylated (columns 17-20), and heparin-treated 
Flt1(1-3)-Fc (columns 21-24) are each able to completely compete 
25 with the Biacore chip-bound Flt1(1-3)-Fc for VEGF binding as compared 
to control (columns 1-4) and irrelevant protein (columns 5-8). 
Unmodified Flt1(1-3)-Fc (columns 5-6) appears to only partially 
compete with Biacore chip-bound Flt1(1-3)-Fc for VEGF binding. 

16 
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However, washing the bound samples with 0.5M NaCI (columns 7-8) 
results In a binding profile similar to the modified forms of Flt1(1-3)- 
Fc, indicating that the unmodified protein is exhibiting non-specific 
binding to the chip that can be eliminated by the salt wash. 

Figure 4. Binding of unmodified Flt1(1-3)-Fc, acetylated Flt1(1-3)- 
Fc, and pegylated Flt1(1-3)-Fc to VEGF In an ELISA-based assay. Both 
pegylated and acetylated Flt1(1-3)-Fc proteins bind to VEGF with 
affinities approaching that of unmodified Flt1 (1 -3)-Fc. 

Figure 5. Pharmacokinetic profiles of unmodified F!t1(1-3)-Fc. 
acetylated Flt1(1-3)-Fc, and pegylated Flt1(1-3)-Fc. Balb/c mice (23- 
28g) were injected subcutaneously with 4mg/kg of unmodified, 
acetylated, or pegylated Fltl(l-3)-Fc. The mice were tall bled at 1. 2, 
4, 6, 24 hours, 2 days, and 3 days after injection of protein and the sera 
were assayed in a standard ELISA-based assay designed to detect 
Flt1(1-3)-Fc protein. The T^^^^ ^or all of the Flt1(1-3)-Fc proteins was 
between the 6 hour and 24 hour time points. The C^^^ for the different 
proteins was as follows: Unmodified: 0.06 ng/ml - 0.15 fxg/ml; 
acetylated: 1.5 ^ig/ml - 4.0 jxg/ml; and pegylated: approximately 5 
fxg/ml. 

Figure 6A-6B. lEF gel analysis of unmodified and step-acetylated 
Flt1(1-3)-Fc proteins. Unmodified Flt1(1-3)-Fc protein Is unable to 
enter the gel due to its >9.3 pi, whereas most of the step-acetylated 
F!t1(1-3)-Fc samples (30-100 fold excess samples) were able to 
migrate into the gel and equilibrate at pis ranging between 4.55 - 8.43, 
depending on the degree of acetylatlon. 
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Figure 7. Binding of unmodified Flt1{1-3)-Fc and step-acetylated 
Flt1(1-3)-Fc proteins to Matrigel® coated plates. As witii tlie 
irrelevant control protein, rTie2-Fc, step-acetylated Flt1(1-3)-Fc (20 
5 and 30 fold excess samples) does not exhibit any binding to the Matrigel 
coated plate, whereas the non-acetylated Flt1(1-3)-Fc protein exhibits 
significant binding. The 10 fold excess sample shows reduced binding, 
but the degree of acetylation is not enough to completely block binding 
to extracellular matrix components. 

10 

O Figure 8. Binding of unmodified Flt1(1-3)-Fc and step-acetylated 

Q Flt1(1-3)-Fc in a Blacore-based assay. At a sub-stoichiometric ratio 

i'fi 

5 (0.5 ng/ml of either unmodified Fltl(1-3) or step-acetylated Flt1(1- 

3)-Fc vs. 0.2 ng/ml VEGF), there is not enough Flt1(1-3)-Fc (either 
l^. 15 unmodified or step-acetylated) in the solution to completely bind the 
5 VEGF. At 1.0 }iQ/m\, which approximates a 1:1 stoichiometric ratio, the 

I: both unmodified and step-acetylated F!t1(1-3)-Fc are better able to 

5 compete for VEGF binding, but there is still Insufficient Flt1(1-3)-Fc 

protein (either unmodified or step-acetylated) to completely saturate 
20 the available VEGF. However, at 5.0 ^g/ml, which is several times 
greater than a 1:1 stoichiometric ratio, both the Flt1(1-3)-Fc and the 
step-acetylated Flt1(1-3)-Fc proteins are able to saturate the VEGF, 
regardless of the degree of acetylation. 

25 Figure 9. Pharmacol<inetic profiles of unmodified Flt1(1-3)-Fc and 
step-acetylated Flt1(1-3)-Fc. Balb/c mice (23-28g) were injected 
subcutaneously with 4mg/kg of unmodified or 10, 20, 40, 60 and 100 
fold excess samples of step-acetylated Flt1(1-3)-Fc (3 mice for 
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unmodified, 10, 20 and 40 fold excess samples and 2 mice for 60 and 
100 fold excess samples). The mice were tall bled at 1, 2, 4, 6, 24 
hours, 2 days and 3 days after injection. The sera were assayed in an 
ELISA-based assay designed to detect Flt1 (1 -3)-Fc. The T^gj^ for all of 

the Flt1(1-3)-Fc proteins tested was at the 6 hour time point but the 
^max follows: Unmodified F[t1(1-3)-Fc: 0.06fAg/ml; 10 fold 

excess sample: - 0.7^g/ml, 20 fold excess sample - 2p,g/m[, 40 fold 
excess sample - 4ng/ml, 60 fold excess sample - 2|xg/ml, 100 fold 
excess sample - 1[ig/m\. 

Figure lOA-IOD. Nucleic acid and deduced amino acid sequence of 
Flt1(1-3)-Fc. 

Figure 11. Schematic diagram of the structure of Flt1. 

Figure 12A and 12B. Hydrophilicity analysis of the amino acid 
sequences of Ig domain 2 and Ig domain 3 of FItl. 

Figure 13A-13D. Nucleic acid and deduced amino acid sequence of 
Muti: Flt1 (1 -3^b)-Fc. 

Figure 14A-14C. Nucleic acid and deduced amino acid sequence of 
Mut2: Flt1(2-3^B)-f'<=- 

Figure ISA-ISC. Nucleic acid and deduced amino acid sequence of 
Mut3: Flt1(2-3)-Fc. 
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Figure 16A-16D. Nucleic acid and deduced amino acid sequence of 
Mut4: Flt1{1-3F|.^,^)-Fc. 

Figure 17. Binding of unmodified Flt1(1-3)-Fc, basic region deletion 
mutant Flt1(1-3)-Fc, and Flt1(1-3)pj.^fg mutant proteins in a Biacore- 
based assay. At the sub-stoichiometric ratio (0.25 ^g/ml Flt1(1-3)-Fc 
of unmodified, acetylated or genetically modified samples vs. 01. 
^ig/ml VEGF), there is Insufficient Flt1(1-3)-Fc protein to block binding 
of VEGF to the Flt1(1-3)-Fc immobilized on the Biacore chip. At 0.5 
|j.g/ml of unmodified, acetylated or genetically modified Flt1(1-3)-Fc 

'"■St- 

proteins, the stoichiometric ratio approximates 1:1 and there is an 
increased ability to biocl< VEGF binding to the Biacore chip. At 1.0 
ng/ml of unmodified, acetylated or genetically modified Flt1(1-3)-Fc 
proteins, which is approximately a 10:1 stoichiometric ratio, the 
Flt1{1-3)-Fc proteins are able to block binding of VEGF to the Biacore 
chip, but they are not equivalent. Unmodified, acetylated, and Muti: 
Flt1(1-3^B)-Fc are essentially equal in their ability to block VEGF 
binding, whereas Mut4: Flt1(1-3R.^|^)-Fc is somewhat less efficient at 
blocking binding 

Figure 18. Binding of unmodified Flt1(1-3)-Fc. Muti: Flt1(1-3^B)-Fc. 
Mut2: FItl (2-3^b)-Fc, and Flt1(2-3) mutant proteins to Matrigel® 

coated plates. Unmodified Flt1(1-3)-Fc protein binds avidly to these 
wells, the Mut3: Flt1{2-3)-Fc protein binds somewhat more weakly, the 
Muti: Flt1(1-3^B)-Fc protein binds more weakly still, and the Mut2: 
Flt1(2-3^B)-Fc protein shows the best profile, binding more weakly 
than any of the other mutant proteins. The Mut4: FltlCI-S^.^^)"'^*^ 
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glycosyiation mutant protein shows only marginal benefit on tlie 
Matrigel assay. 

Figure 19. Binding of unmodified Flt1(1-3)-Fc. Mut1: Flt1(1-3^B)-Fc, 
5 Mut2: Flt1{2-3^B)-^c, and Flt1{2-3) mutant proteins in an ELISA-based 
assay. At the concentrations tested, unmodified Flt1(1-3)-Fc, Mut1: 
Flt1(1-3^B)-'^c, Mut2: Flt1(2-3^B)-Fc, and Flt1(2-3) mutant proteins 
bind VEGF similarly. 

10 Figure 20. Pharmacokinetic profiles of unmodified Flt1 (1 -3)-Fc. 
Mut1: FltlCI-S^B)-'^*^' Flt1(2-3^B)-Pc, and Flt1(2-3) mutant 

proteins, the Cmax for these reagents was as follows: Unmodified 
Flt1(1-3)-Fc - 0.15(xg/ml; 40 fold molar excess acetylated Flt1(1-3)- 
Fc - 1.5(ig/ml; and Muti: Flt1(1-3^B)-Fc - 0.7iig/ml. 

15 

Figure 21A-21C. Nucleotide and deduced amino acid sequence of the 
modified FItl receptor termed Flt1D2.Flk1D3.FcAC1(a). 

Figure 22A-22C. Nucleotide and deduced amino acid sequence of the 
20 modified FItl receptor termed Flt1D2.VEGFR3D3.FcAC1(a). 

Figure 23. Extracellular Matrix (ECM) Assay. The results of this 
assay demonstrate that the Flt1 D2.Flk1 D3.FcaC1 (a) and 
Flt1D2.VEGFR3D3.FcAC1(a) proteins are considerably less sticky to the 
25 BCM as compared to the Flt1(1-3)-Fc protein. 
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Figure 24A-24C. Nucieotide and deduced amino acid sequence of the 
modified Flt1 receptor termed VEGFR1R2-FcAC1{a). 

Figure 25A-25C. Pliosphorylation assay. At a 1.5 molar excess of 
5 either Flt1(1-3)-Fc . Flt1(1-3)-Fc (A40) or transient 

Flt1D2FII<1D3.FcAC1(a) there is complete blockage of receptor 
stimulation by these three modified FItl receptors as compared to 
control media challenge. In contrast, transient 
Flt1D2VEGFR3D3.FcAC1(a) does not show significant blockage at this 

1 0 molar excess, as compared with VEGF positive control challenge. 
Similar results are seen in Figure 25B, where the modified Fit 
receptors are in a 3-fold molar excess to VEGF165 ligand. In Figure 
25C, where the modified FItl receptors are in a 6-fold molar excess to 
VEGF165 ligand, transient Flt1 D2VEGFR3D3.FcaC1 (a) can now be shown 

15 to be partially blocking VEGF165-lnduced stimulation of cell-surface 
receptors. 

Figure 26A-26B. Phosphorylation assay. Detection by Western blot 
of tyrosine phosphorylated VEGFR2(Flk1) by VEGF165 ligand stimulation 

20 shows that cell-surface receptors are not phosphorylated by challenge 
samples which have VEGF165 preincubated with 1 and 2 fold molar 
excess (Figure 26A) or 3 and 4 fold molar excess (Figure 26B) of either 
transient Flt1D2Flk1D3.FcAC1(a), stable Flt1D2Flk1D3.FcAC1(a). or 
transient VEGFR1R2-FcAG1(a). At all modified Flt1 receptor 

25 concentrations tested there is complete binding of VEGF165 ligand 
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during the preincubation, resulting in no detectable stimulation of cell- 
surface receptors by unbound VEGF165 as compared to control media 
challenge. 

Figure 27. MG/R2 Cell proliferation assay. The following modified 
Fit receptors Flt1(1-3)-Fc, Flt1D2.Flk1D3.FcAC1(a) and 
Flt1D2.VEGFR3D3.FcAC1(a), plus an irrelevant receptor termed Tie2-Fc 
as a negative control, were titrated from 40nM to 20pM and incubated 
on the cells for Ihrat 37°C. Human recombinant VEGF165 in defined 
media was then added to all the wells at a concentration of 1.56nM. 
The negative control receptor Tie2-Fc does not b!ocl< VEGF165-induced 
cell proliferation at any concentration whereas FItl D2.Flk1 D3.FcAC1 (a) 
blocks 1.56nM VEGF165 with a half maximal dose of O.SnM. Flt1(1-3)- 
Fc and Flt1D2.VEGFR3D3.FcAC1(a) are less effective In blocking 
VEGF165 in this assay with a half maximal dose of ~ 2nM. VEGF165 
alone gives a reading of 1.2 absorbance units and the background is 0.38 
absorbance units. 

Figure 28. Biacore analysis of Binding Stoichiometry. Binding 
stoichiometry was calculated as a molar ratio of bound VEGF165 to the 
immobilized Flt1D2Flk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a), using the 
conversion factor of 1000 RU equivalent to 1 ng/ml. The results 
indicated binding stoichiometry of one VEGF165 dimeric molecule per 
one Flt1D2Flk1D3.FcAG1(a) or VEGFR1R2-FcAC1(a) molecule. 
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Figure 29 and Figure 30. Size Exclusion Ciiromatograpiiy 
Stoiciilometry. Flt1D2FII<1D3-FcAC1(a) or VEGFR1R2-FcAC1(a) at a 
concentration of InlVI (estimated to be 1000 times liigher tlian tlie KD of 
the Flt1 D2Flk1 D3.FCAC1 (a) or VEGFR1 R2-FcAC1 (a)/VEGF1 65 
5 Interaction) were mixed with varied concentrations of VEGF165. After 
incubation, concentrations of the free Flt1D2Flk1D3.FcAC1(a) in 
solution were measured. The data shows that the addition of 1 nM 
VEGF165 Into the Flt1D2Flk1D3.FcACl(a) solution completely blocks 
g Rt1D2Flk1D3.FcAC1(a) binding to the VEGF165 surface. This result 

S 10 suggested the binding stoichiometry of one VEGF165 molecule per one 

S Flt1D2Flk1D3.FcAC1(a) molecule. 

isTi 

1=* Figure 31. Size Exclusion Chromatography (SEC) under native 

ru 

conditions. Peak #1 represents the Flt1D2Flk1D3.FcAC1(a)/ VEGF165 
O 15 complex and peak #2 represents unbound VEGF165. Fractions eluted 
between 1.1 and 1.2 mi were combined and guanidinlum hydrochloride 
(GuHCi)was added to a final concentration 4.5M to dissociate the 
complex. 

20 Figure 32. Size Exclusion Chromatography (SEC) under dissociative 

conditions. To separate the components of the receptor-ligand complex 
and to determine their molar ratio, 50|il of dissociated complex was 
loaded onto a Superose 12 PC 3.2/30 equilibrated In 6M GuHCI and 
eluted. Peak #1 represents Flt1D2Flk1D3.FcAC1(a) and peak #2 

25 represents VEGF165. 
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Figure 33, Figure 34 and Figure 35. Size Exclusion 
Chromatography (SEC) with On-Line Light Scattering. Size exclusion 
chromatography column with a MiniDawn on-line light scattering 
5 detector (Wyatt Technology, Santa Barbara, California) and refractive 
index (Rl) detectors (Shimadzu, Kyoto. Japan) was used to determine 
the molecular weight (MW) of the receptor-llgand complex. As shown in 
Figure 33, the elution profile shows two peaks. Peak #1 represents the 
receptor-ligand complex and peak #2 represents the unbound VEGF165. 
2 10 MW was calculated from LS and Rl signals. The same procedure was 
1^ used to determine MW of the individual components of the receptor- 

nl ligand complex. The results of these determinations are as follows: 

MW of the Flt1D2Flk1D3.FcAC1(a)A/EGF165 complex at the peak 

111 

position is 157 300 (Figure 33), the MW of VEGF165 at the peak 
p 1 5 position Is 44 390 (Figure 34) and the MW of R1R2 at the peak is 113 
300 (Figure 35). 

Figure 36. Peptide mapping and glycosylation analysis. The disulfide 
structures and glycosylation sites in Flt1D2.Flk1D3.FcAC1(a) were 

20 determined by a peptide mapping method. There are a total of ten 
cysteines in Flt1D2.Fik1D3.FcAC1(a); six of them belong to the Fc 
region. Cys27 is disulfide bonded to Cys76. Cys121 is disulfide bonded 
to Cys 182. The first two cysteines in the Fc region (Cys211 and 
Cys214) form an intermolecular disulfide bond with the same two 

25 cysteines in another Fc chain. However, it can not be determined 
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whether disulfide bonding is occurring between same cysteines 
(Cys211 to Cys211, for example) or between Cys211 and Cys214. 
Cys216 is disulfide bonded to Cys306. Cys 352 is disulfide bonded to 
Cys410. 

There are five possible N-liniced glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a) and are found to be glycosylated to varying 
degrees. Complete glycosylation is observed at Asn33, Asm 93, and 
Asn282. Partial glycosylation is observed on Asn65 and Asn120. Sites 
g 10 of glycosylation are highlighted by underline in the Figure. 

SJ Figure 37. Pharmacokinetics of Flt1{1-3)-Fc (A40), 

U Flt1D2.Flk1D3.FcAC1{a) and VEGFR1R2-FcAC1(a). Balb/c mice were 

mi 

Q injected subcutaneously with 4mg/kg of Flt1(1-3)-Fc {A40), CHO 

S 15 transiently expressed Flt1D2.Flk1D3.FcAC1(a), CHO stably expressed 
Flt1D2.Flk1D3.FcAC1(a). and CHO transiently expressed VEGFR1R2- 
FcAC1(a). The mice were tail bled at 1, 2, 4, 6, 24 hrs. 2 days, 3 days 
and 6 days after injection. The sera were assayed in an ELISA designed 
to detect Flt1(1-3)-Fc (A40). Flt1D2.Flk1D3.FcAC1(a) or VEGFR1R2- 
20 FcAC1{a). The Tmax for Flt1(1-3)-Fc (A40) was at 6 hrs while the 
Tmax for the transient and stable Flt1D2.Flk1D3.FcAC1(a) and the 
transient VEGFR1 R2-FcAC1 (a) was 24hrs. The Cmax for Flt1(1-3)-Fc 
(A40) was Sjig/rril, For both transients (Flt1D2.Flk1D3.FcACl(a) and 
VEGFR1R2-FcAC1(a)) the Cmax was 18ng/ml and the Cmax for the 
25 stable VEGFR1R2-FcAC1{a) was 30ng/ml. 
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Figure 38. Pharmacokinetics of Flt1(1-3)-Fc (A40), 
Flt1D2.Flk1D3.FcAC1{a) and Flt1D2.VEGFR3D3.FcAC1(a). Balb/c mice 
were injected subcutaneously witli 4mg/kg of Flt1(1-3)-Fc (A40). CHO 
transiently expressed Flt1D2.FlklD3.FcAC1(a) and CHO transiently 
expressed Flt1D2.VEGFR3D3.FcAC1(a). The mice were tall bled at 1, 2, 
5, 6, 7, 8, 12, 15 and 20 days after injection. The sera were assayed in 
an ELISA designed to detect Fltl {1 -3)-Fc, Flt1D2.Flk1D3.FcAC1(a) and 
Flt1D2.VEGFR3D3.FcAC1(a), Flt1(1-3)-Fc (A40) could no longer be 
detected in the serum after day 5 whereas Flt1D2.Flk1D3.FcAC1(a) and 
Flt1D2.VEGFR3D3.FcAC1(a) were detectable for 15 days or more. 

Figure 39. The Ability of Flt1D2.Flk1D3.FcAC1(a) to Inhibit HT-1080 
Fibrosarcoma Tumor Growth In Vivo. Every other day or 2 times per 
week treatment of SCID mice with Flt1D2.Flk1D3.FcAC1(a) at 25mg/Kg 
significantly decreases the growth of subcutaneous HT-1080 
fibrosarcoma tumors. 

Figure 40. The Ability of Flt1D2.Flk1D3.FcAC1(a) to Inhibit 06 Glioma 
Tumor Growth In Vivo. Every other day or 2 times a week treatment of 
SCID mice with Flt1D2-Flk1D3.FcA01(a) significantly decreases the 
growth of subcutaneous 06 glioma tumors at doses as low as 2.5mg/Kg. 

Figure 41. VEGF-lnduced Uterine Hyperpermeability. PMSQ injected 
subcutaneously (5 lU) to induce ovulation In prepubertal female rats 
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results in a surge of estradiol after 2 days which in turn causes an 
induction of VEGF in the uterus. This induction results in 
hyperpermeability of the uterus and an increase in uterine wet. 
Subcutaneous injection of Flt1(1-3)-Fc (A40), Flt1D2.Flk1D3.FcAC1(a) 
5 and Flt1D2.VEGFR3D3.FcAC1{a) at 25mg/kg at 1hr after PMSG injection 
results in about a 50% inhibition of the increase in uterine wet weight. 

Figure 42A-42B. Assessment of Corpus Luteum Angiogenesis Using 
Progesterone as a Readout. PMSG was injected subcutaneously (5 lU) to 
g 1 0 induce ovulation in prepubertal female rats, resulting In a fully 
JIJ functioning corpus luteum containing a dense networl< of blood vessels 

m that secretes progesterone into the blood stream to prepare the uterus 

L, for implantation. The induction of angiogenesis in the corpus luteum 

Q requires VEGF. Resting levels of progesterone are about 5ng/ml and can 

O 15 be induced to 25-40ng/ml after PMSG. Subcutaneous injection of 

Flt1(1-3)-Fc (A40) or Flt1D2.Flk1D3.FcAC1(a) at 25mg/kg or 5mg/kg at 
1hr. after PMSG injection resulted in a complete inhibition of the 
progesterone induction on day 4. 

20 DETAILED DESCRIPTION OF THE INVENTION 

It has been a long standing problem in the art to produce a receptor 
based VEGF antagonist that has a pharmacokinetic protile that is 
appropriate for consideration of the antagonist as a therapeutic 
25 candidate. Applicants describe herein, for the first time, a chimeric 

28 
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polypeptide molecule, capable of antagonizing VEGF activity, that 
exhibits improved pharmacokinetic properties as compared to other 
known receptor-based VEGF antagonists. The chimeric polypeptide 
molecules described herein thus provide for the first time appropriate 
5 molecules for use In therapies in which antagonism of VEGF is a desired 
result. 



HI 



The present invention provides for novel chimeric polypeptide 
molecules formed by fusing a modified extracellular ligand binding 
1 0 domain of the Flt1 receptor to the Fc region of IgG. 

The extracellular ligand binding domain is defined as the portion of a 
receptor that, in its native conformation in the cell membrane, is 
oriented extracellularly where it can contact with its cognate ligand. 

15 The extracellular ligand binding domain does not include the 

hydrophobic amino acids associated with the receptor's transmembrane 
domain or any amino acids associated with the receptor's intracellular 
domain. Generally, the intracellular or cytoplasmic domain of a 
receptor is usually composed of positively charged or polar amino acids 

20 (i.e. lysine, arginine, histidine, glutamic acid, aspartic acid). The 

preceding 15-30, predominantly hydrophobic or apolar amino acids (i.e. 
leucine, valine, isoleucine, and phenylalanine) comprise the 
transmembrane domain. The extracellular domain comprises the amino 
acids that precede the hydrophobic transmembrane stretch of amino 

25 acids. Usually the transmembrane domain is flanked by positively 
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Charged or polar amino acids sucli as lysine or arginine. von Heijne has 
published detailed rules that are commonly referred to by skilled 
artisans when determining which amino acids of a given receptor 
belong to the extracellular, transmembrane, or intracellular domains 
5 (See von Heljne, 1995, BioEssays 11:25-30). Alternatively, websites on 
the internet, such as 

http://ulrec3.unil.ch/software/TMPRED_form.html. have become 
available to provide protein chemists with information about making 
predictions about protein domains. 

10 

The present invention provides for the construction of nucleic acid 
molecules encoding chimeric polypeptide molecules that are inserted 
into a vector that is able to express the chimeric polypeptide molecules 
when introduced into an appropriate host cell. Appropriate host cells 

1 5 include, but are not limited to, bacterial cells, yeast cells, insect cells, 
and mammalian cells. Any of the methods known to one skilled in the 
art for the insertion of DNA fragments into a vector may be used to 
construct expression vectors encoding the chimeric polypeptide 
molecules under control of transcriptional/transiationat control 

20 signals. These methods may include in vitro recombinant DNA and 
synthetic techniques and in vivo recombinations (genetic 
recombination) (See Sambrook, et al., Molecular Cloning, A Laboratory 
Manual, Cold Spring Harbor Laboratory; Current Protocols in Molecular 
Biology, Eds. Ausubel, et al., Greene Publ. Assoc., Wiley-lnterscience, 

25 NY). 
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Expression of nucleic acid molecules encoding the chimeric polypeptide 
molecules may be regulated by a second nucleic acid sequence so that 
the chimeric polypeptide molecule is expressed In a host transformed 
with the recombinant DNA molecule. For example, expression of the 
chimeric polypeptide molecules described herein may be controlled by 
any promoter/enhancer element known in the art. Promoters which may 
be used to control expression of the chimeric polypeptide molecules 
include, but are not limited to, the long terminal repeat as described in 
Squinto et al., (1991, Cell S£:1-20); the SV40 early promoter region 
(Bernoist and Chambon, 1981, Nature 290 :304-310). the CMV promoter, 
the M-MuLV 5' terminal repeat the promoter contained in the 3' long 
terminal repeat of Rous sarcoma virus (Yamamoto, et al., 1980, Cell 
22.:787-797), the herpes thymidine kinase promoter (Wagner et al., 
1981, Proc. Natl. Acad. Sci. U.S.A. 7fi:1 44-1 445), the regulatory 
sequences of the metallothionine gene (Brinster et al., 1982, Nature 
£S&:39-42); prokaryotic expression vectors such as the p-lactamase 
promoter (Vllla-Kamaroff, et al., 1978, Proc. Natl. Acad. Sci. U.S.A. 
7^:3727-3731), or the tac promoter (DeBoer. et al., 1983, Proc. Natl. 
Acad. Sci. U.S.A. 80:21-25. see also "Useful proteins from recombinant 
bacteria" in Scientific American, 1980, 242 :74-94): promoter elements 
from yeast or other fungi such as the Gal 4 promoter, the ADH (alcohol 
dehydrogenase) promoter, PGK (phosphoglycerol kinase) promoter, 
alkaline phosphatase promoter, and the following animal 
transcriptional control regions, which exhibit tissue specificity and 
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- have been utilized in transgenic animals: elastase I gene control region 
which is active in pancreatic acinar cells (Swift et ai., 1984, Cell 
M:639-646; Ornitz et ai., 1986, Cold Spring Harbor Symp. Quant. Biol. 
50:399-409: MacDonald, 1987, Hepatology Z.'425-515); insulin gene 
control region which is active in pancreatic beta cells (Hanahan, 1985, 
Nature 315 :115-122). immunoglobulin gene control region which is 
active in lymphoid cells {Grosschedl et al., 1984, Cell aa:647-658; 
Adames et al., 1985, Nature 318:533-538; Alexander et al., 1987, Mol. 
Cell. Biol. 1:1436-1444), mouse mammary tumor virus control region 
which is active in testicular, breast, lymphoid and mast cells (Leder et 
al., 1986, Cell 45:485-495). albumin gene control region which is 
active in liver (Pinkert et al., 1987, Genes and Devel. 1:268-276), 
alpha-fetoprotein gene control region which is active in liver (Krumlauf 
et al., 1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987, Science 
235 :53-58): alpha 1 -antitrypsin gene control region which is active in 
the liver (Kelsey et al, 1987, Genes and Devel. 1:161-171), beta-globin 
gene control region which is active in myeloid cells (Mogram et al., 
1985, Nature 315.:338-340; Kollias et al., 1986. Cell M:89-94); myelin 
basic protein gene control region which is active in oligodendrocyte 
cells In the brain (Readhead et al., 1987, Cell 4^:703-712); myosin light 
chain-2 gene control region which is active in skeletal muscle (Shani, 
1985, Nature 314: 283-286). and gonadotropic releasing hormone gene 
control region which is active in the hypothalamus (Mason et al., 1986, 
Science 234:1372-1378). 
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Thus, according to the invention, expression vectors capable of being 
replicated in a bacterial or eukaryotic host comprising chimeric 
polypeptide molecule-encoding nucleic acid as described herein, are 
used to transfect the host and thereby direct expression of such nucleic 
acids to produce the chimeric polypeptide molecules, which may then be 
recovered in a biologically active form. As used herein, a biologically 
active form Includes a form capable of binding to VEGF. 

Expression vectors containing the chimeric nucleic acid molecules 
described herein can be identified by three general approaches: (a) 
DNA-DNA hybridization, (b) presence or absence of "marker" gene 
functions, and (c) expression of Inserted sequences. In the first 
approach, the presence of a foreign gene inserted in an expression 
vector can be detected by DNA-DNA hybridization using probes 
comprising sequences that are homologous to the inserted chimeric 
polypeptide molecule sequences. In the second approach, the 
recombinant vector/host system can be identified and selected based 
upon the presence or absence of certain "marker" gene functions (e.g. . 
thymidine kinase activity, resistance to antibiotics, transformation 
phenotype, occlusion body formation in baculovlrus, etc.) caused by the 
insertion of foreign genes in the vector. For example, if the chimeric 
polypeptide molecule DNA sequence is inserted within the marker gene 
sequence of the vector, recombinants containing the insert can be 
identified by the absence of the marker gene function. In the third 
approach, recombinant expression vectors can be identified by assaying 
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the foreign gene product expressed by the recombinant. Such assays 
can be based, for example, on the physical or functional properties of 
the chimeric polypeptide molecules. 

Cells of the present invention may transiently or, preferably, 
constitutively and permanently express the chimeric polypeptide 
molecules. 

The chimeric polypeptide molecules may be purified by any technique 
which allows for the subsequent formation of a stable, biologically 
active chimeric polypeptide molecule. For example, and not by way of 
limitation, the factors may be recovered from cells either as soluble 
proteins or as inclusion bodies, from which they may be extracted 
quantitatively by 8M guanidinlum hydrochloride and dialysis (see, for 
example. Builder, et ah, US Patent No. 5,663,304). In order to further 
purify the factors, conventional ion exchange chromatography, 
hydrophobic Interaction chromatography, reverse phase chromatography 
or gel filtration may be used. 

In one embodiment of the invention, the nucleotide sequence encoding 
the first component is upstream of the nucleotide sequence encoding 
the second component. In another embodiment of the invention, the 
nucleotide sequence encoding the first component Is downstream of the 
nucleotide sequence encoding the second component. Further 
embodiments of the invention may be prepared in which the order of the 
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first, second and third fusion polypeptide components are rearranged. 
For example, if the nucleotide sequence encoding the first component Is 
designated 1, the nucleotide sequence encoding the second component is 
designated 2, and the nucleotide sequence of the third component is 
designated 3, then the order of the components in the isolated nucleic 
acid of the invention as read from 5' to 3' may be any of the following 
six combinations: 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3.1,2; or 3,2,1. 

The present invention also has diagnostic and therapeutic utilities. In 
particular embodiments of the invention, methods of detecting 
aberrancies in the function or expression of the chimeric polypeptide 
molecules described herein may be used in the diagnosis of disorders. 
In other embodiments, manipulation of the chimeric polypeptide 
molecules or agonists or antagonists which bind the chimeric 
polypeptide molecules may be used in the treatment of diseases. In 
further embodiments, the chimeric polypeptide molecule Is utilized as 
an agent to block the binding of a binding agent to Its target. 

By way of example, but not limitation, the method of the invention may 
be useful in treating clinical conditions that are characterized by 
vascular permeability, edema or inflammation such as brain edema 
associated with injury, stroke or tumor; edema associated with 
inflammatory disorders such as psoriasis or arthritis, Including 
rheumatoid arthritis; asthma; generalized edema associated with burns; 
ascites and pleural effusion associated with tumors, inflammation or 
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trauma; chronic airway inflammation; capillary leak syndrome; sepsis; 
kidney disease associated with increased leakage of protein; and eye 
disorders such as age related macular degeneration and diabetic 
retinopathy. 

5 

An amino acid sequence analysis of Flt1(1-3)-Fc revealed the presence 
of an unusually high number (46) of the basic amino acid residue lysine. 
An lEF analysis of Flt1{1-3)-Fc showed that this protein has pi greater 
than 9.3, confirming the prediction that the protein is very basic. It 
10 was hypothesized that the basic nature of Flt1(1-3)-Fc protein was 
m causing it to bind to extracellular matrix components and that this 

ml Interaction might be the cause of the extremely short detectable 

circulating serum half-life exhibited by Flt1(1-3)-Fc when injected 
Ci into mice. In order to test this hypothesis, Flt1(1-3)-Fc protein was 

p 15 acetylated at the lysine residues to reduce the basic charge. 

Is* 

Acetylated Flt1{1-3)-Fc was then tested in the assays described infra. 

The following examples are offered by way of illustration and not by 
way of limitation. 
20 EXAMPLES 

Example 1: Expression of Flt1(1-3)-Fc protein in CHO K1 cells. 



25 



Using standard molecular biology techniques (see e.g., Molecular 
Cloning, A Laboratory Manual (Sambrook, et at., Cold Spring Harbor 
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Laboratory), Current Protocols in Molecular Biology (Eds. Ausubel, et al., 
Greene Publ. Assoc., Wiley-lnterscience, NY), the gene encoding Flt1(1- 
3)-Fc was inserted into the expression vector pEE14.1 (Lonza Biologies, 
pic) at a multiple cloning site downstream of the CMV promoter. CHO 
5 K1 cells were transfected with the pEE14.1/Flt1{1-3)-Fc DNA 

construct using lipofectamine (Gaithersburg, MD). The transfected CHO 
K1 celts were grown in giutamine-free OMEM (JRH, Kansas City, MO) 
containing 25m.M methionine sulfoximine (MSX) from Sigma Inc., St. 
^ Louis, MO, and high recombinant protein expressors were obtained by 

2 10 screening the CHO K1 cell supernatants from over 100 hand-picked 
g colony isolates using a standard immunoassay which captures and 

detects human Fc. The selected hand-picked clone was amplified in the 
u presence of 100 jiM MSX followed by a second round of screening of the 

amplified clones. The highest producing clone had a specific 
p 15 productivity of recombinant Flt1(1-3)-Fc protein of 55 pg/cell/day. 

The selected clone was expanded in 225cm2 T-flasks (Corning, Acton, 
MA) and then into 8.5L roller bottles (Corning, Acton, MA) using the cell 
culture media described supra. Cells were removed from the roller 

20 bottles by standard trypsinlzation and put into 3.5L of suspension 

medium. The suspension medium is comprised of glutamlne-free ISCHO 
medium (Irvine Scientific, Santa Ana, CA) containing 5% fetal bovine 
semm (FBS from Hyclone Labs, Logan, UT), 100[iM MSX and GS 
supplement (JRH Scientific, Kansas City, MO) in a 5L Celligen 

25 bioreactor (New Brunswick Scientific, New Brunswick, NJ) at a density 

37 



wo 00/75319 



PCT/USOO/14142 



of 0.3 X 10^ cells/mL. After the cells reached a density of 3.6 x 
10®/mL and were adapted to suspension they were transferred to a 60L 
bioreactor (ABEC, Allentown, PA) at a density of 0.5 x 10® cells/mL in 
20L of ISCHO medium with 5% fetal bovine serum. After two days an. 
additional 20L of ISCHO + 5% fetal bovine serum was added to the 
bioreactor. The cells were allowed to grow for an additional two days 
reaching a final density of 3.1 x 10® cells/mL, and a final Flt1(1-3)-Fc 
concentration at harvest was 95 mg/L. At harvest the cells were 
removed by tangential flow filtration using 0.45nm Prostak Filters 
(Millipore, Inc., Bedford, MA). 

Example 2: Purlfrcatlon of Fit1<1-3)-Fc protein obtained 
from CHO K1 ceils 

Flt1(1-3)-Fc protein was Initially purified by affinity chromatography. 
A Protein A column was used to bind, with high specificity, the Fc 
portion of the molecule. This affinity-purified protein was then 
concentrated and passed over a SEC column. The protein was then 
eluted into the formulation buffer. The following describes these 
procedures in detail. 

|\/ijH^rialg a n<l Mgtho^is 

All chemicals were obtained from J.T. Baker, Phillipsburg, NJ with the 
exception of PBS, which was obtained as a 10X concentrate from Life 
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Technologies, Gaithersburg, MD. Protein A Fast Flow and Superdex 200 
preparation grade resins were obtained from Pliarmacia, Piscataway, 
NJ. Equipment and membranes for protein concentration were obtained 
from Millipore, Bedford, MA. 

5 

Approximately 40L of 0.45nm-filtered CHO conditioned media 
containing Flt1(1-3)-Fc protein was applied to a 290mL Protein A Fast 
Flow column (10cm diameter) that had been equilibrated with PBS. The 
column was washed with PBS (x>ntaining 350mM NaCI and 0.02% CHAPS 
10 and the bound protein was eluted with 20mM Citric Acid containing 
lOmM Na2HP04. The single peak in the elution was collected and its pH 
m was raised to neutrality with 1M NaOH. The eluate fractions was 

concentrated to approximately 9 mg/mL using 10K regenerated 
cellulose membranes by both tangential flow filtration and by stirred 
Q 15 cell concentration. To remove aggregates and ottier contaminants, the 
concentrated protein was applied to a column packed with Superdex 200 
preparation grade resin (10cm x 55cm) and run in PBS containing 5 % 
glycerol. The main peak fractions were pooled, sterile filtered, 
allquoted and stored at -SO^C. 



m 



20 



Example 3: Acetylation of Flt1(1-3)-Fc protein. 



Two milligrams of Flt1(1-3)-Fc protein were acetylated as described 
in the instruction manual provided with the sulfo-NHS-acetate 
25 modification kit (Pierce Chemical Co., Rockford, IL, Cat.#26777). 
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Example 4i Characterization of acetylated Flt1(1"3)-Fc 
protein, 

5 (a, ) lEF analysis : Flt1(1-3)-Fc and acetylated Flt1(1-3)-Fc were 
analyzed by standard lEF analysis. As shown in Figure 1, Flt1(1-3)-Fc 
protein Is not able to migrate into the gel and therefore must have a pi 
greater than 9.3, the highest pi in the standard- However, acetylated 
1; Flt1(1-3)-Fc is able to migrate Into the gel and equilibrate at a pi of 

^ 10 approximately 5.2. This result demonstrates that acetylation reduces 

ij the net positive charge of the protein and therefore its pi considerably. 

y i 

h (b.) Binding to extracellular matrix components 

C3 15 To test for binding to extracellular matrix components, Flt1(1-3)-Fc 
and acetylated Flt1(1-3)-Fc where tested in an assay designed to 
mimic the interaction with extracellular matrix components. In this 
assay, 96-well tissue culture plates are coated with Matrigel (Biocoat 
MATRIGEL® matrix thin layer 96 well plate, Catalog #40607, Becton 

20 Dickinson Labware, Bedford, MA). The plates are incubated with varying 
concentrations of either Flt1(1-3)-Fc, acetylated Fltl (1 -3)-Fc, or 
rTie2-Fc (an irrelevant control) protein are added to the wells. The 
plates are incubated for 1-2 hours at either room temperature or 37°C 
degrees and then detection of bound proteins is accomplished by adding 

25 a secondary alkaline phosphatase-conjugated anti-human Fc antibody to 
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the wells. Finally, alkaline phosphatase substrate is added to the wells 
and optical density is measured. Figure 2 shows the results of this 
assay. Like the irrelevant control protein rTie2-Fc, acetylated Flt1(1- 
3)-Fc does not exhibit any binding to the Matrigel coated plate, whereas 
the non-acetylated Flt1(1-3)-Fc protein exhibits significant binding. 
This result indicates that acetylatlon of basic amino acid residues is 
an effective way to interfere with the charge interactions that exist 
between positively charged proteins and the negatively charged 
extracellular matrix components they are exposed to in vivo. 

Example 5: Peqyiation of Fitin-3^-Fc proteliu 

Although pegylation (polyethylene glycol - PEG) of proteins has been 
shown to increase their in vivo potency by enhancing stability and 
bioavailability while minimizing immunogeniclty (see references cited 
supra), it is counter-intuitive that pegylating molecules that are too 
large to be filtered by the kidney glomeruli would improve their 
pharmacokinetic properties. Without being bound by theory. Applicants 
postulated that pegylation of the Flt1(1-3)-Fc molecules could improve 
the pharmacokinetic properties, possibly not by altering the positive 
charge or by decreasing the pi of Flt1(1-3)-Fc. but rather by physically 
shielding the positive charges from interacting with the extracellular 
matrix. Applicants decided to attempt to improve the pharmacokinetic 
properties of Flt1(1-3)-Fc molecules by attaching strands of 20K PEGs 
as described infra. 
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Materials and Methods 

Purified Flt1(1-3)-Fc derived from CHO cells (see supra) was used in 
the following pegylation experiments. Functionalized PEGs were 
obtained from Shearwater Polymers, Huntsviile, AL; Bicine from Sigma, 
St Louis, MO; Superose 6 column from Pharmacia, Piscataway, NJ; PBS 
as a 1 0X concentrate from Life Technologies, Gaithersburg, MD; Glycerol 
from J.T. Baker. Phillipsburg, NJ; and Bis-Tris precast gels from Novex, 
CA. 

20K PEG strands functionalized with amine-specific terminal moieties 
were used in small-scale reaction studies that were set-up to evaluate 
different reaction conditions in which the PEG:protein stoichiometry 
was varied. Based on these reactions and the analyses of samples on 
standard SDS-PAGE, Flt1(1-3)-Fc at a concentration of 1.5 mg/mL was 
reacted at pH 8.1 with 20K SPA-PEG (PEG succinimidyl propionate) 
molecules at a PEG-to-Flt1(1-3)-Fc monomer molar ratio of 1:6. The 
reaction was allowed to proceed at 8°G overnight. For initial 
purification, the reaction products were applied to a 10mm x 30cm 
Superose 6 column equilibrated with PBS containing 5% Glycerol. The 
column appeared to separate pegyiated Flt1(1-3)-Fc molecules based on 
the extent of pegylation. Fractions corresponding to what appeared to 
be primarily mono-pegylated and di-pegylated dimeric Flt1(1-3)-Fc, as 
judged by banding patterns on reducing and non-reducing SDS-PAGE gels 
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were pooled. The protein concentration was determined by measuring 
absorbance at 280 nm. The pegylated Flt1(1-3)-Fc protein was sterile 
filtered, aiiquoted and stored at -40°C. 

5 Example 6; Binding of unmodified, acetvlated. and pegylated 
Flt1(1-3)-Fc in. a. Biacore-based assay. 

Unmodified, acetylated, and pegylated Flt1(1-3)-Fc proteins were 
N< tested in a Biacore-based assay to evaluate their ability to bind to the 

g 10 Flt1 ligand, VEGF. In this assay, unmodified Flt1(1-3)-Fc protein was 
* immobilized on the surface of a Biacore chip (see Biacore Instruction 

|j Manual, Pharmacia, Inc., Piscataway, NJ, for standard procedures) and a 

sample containing 0.2 ng/ml VEGF and either unmodified Flt1(1-3)-Fc. 
Q acetylated Flt1(1-3)-Fc or pegylated Flt1(1-3)-Fc (each at 25 jig/ml) 

Q 15 was passed over the Flt1(1-3)-Fc-coated chip. To minimize the effects 
of non-specific binding, the bound samples were washed with a 0.5M 
NaCI wash. In one sample, unmodified Fltl(1-3)-Fc was mixed with 
heparin. Heparin is a negatively charged molecule and the FIt1(1-3)-Fc 
protein is a positively charged molecule, so when the two molecules 
20 are mixed together, they should Interact through their respective 

charges. This essentially neutralizes Flt1(1-3)-Fc's inherent positive 
charge making the molecule behave as If it has been chemically or 
genetically modified so as to reduce its charge and its tendency to bind 
via charge interactions. As shown in Figure 3, acetylated (columns 13- 
25 16), pegylated (columns 17-20), and heparin-treated Flt1(1-3)-Fc 
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(columns 21-24) are each able to completely compete with the Blacore 
chip-bound Flt1(1-3)-Fc for VEGF binding as compared to control 
(columns 1-4) and irrelevant protein (columns 5-8). Unmodified 
Flt1(1-3)-Fc (columns 5-6) appeared to only partially compete with 
5 Biacore chip-bound Flt1(1-3)-Fc for VEGF binding. However, washing 
the bound samples with 0.5M NaCI (columns 7-8) resulted in a binding 
profile similar to the modified forms of Flt1(1-3)-Fc, indicating that 
the unmodified protein was exhibiting non-specific binding to the chip 
that could be eliminated by the salt wash. 

10 

i,fl 

m Example Zi Binding qI unmodified, acetylated. and peqyiated 

iii Fit1<1-3)-Fc ia an. ELiSA-based assay. 

« .. 

Unmodified, acetylated, and pegylated Flt1(1-3)-Fc proteins were 
Q 15 tested In a standard ELISA-based assay to evaluate their ability to bind 
the FItl receptor ligand VEGF. As shown in Figure 4, both pegylated and 
acetylated Flt1(1-3)-Fc proteins are capable of binding to VEGF, 
demonstrating that modifying the protein either by pegylation or 
acetylation does not destroy its ability to bind its ligand. 

20 

Example £i Pharmacokinetic analysis of unmodified Fit1(1-3)- 
Fc, acetylated Flt1(1-3)-Fc. and peqyiated FItl (1 -3)-Fc. 



25 



In vivo experiments were designed to assess the pharmacokinetic 
profiles of unmodified Fltl (1 -3)-Fc, acetylated Fltl (1 -3)-Fc, and 
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pegylated Flt1(1-3)-Fc protein. Balb/c mice (23-28g; 3 mice/group) 
were injected subcutaneously with 4mg/l<g of unmodified, acetyiated, 
or pegylated Flt1(1-3)-Fc. The mice were tail bled at 1, 2, 4, 6, 24 
hours, 2 days, and 3 days after injection of protein. The sera were 
5 assayed in a standard ELiSA-based assay designed to detect Flt1(l-3)- 
Fc protein. Briefly, the assay involves coating an ELISA plate with 
VEGF, binding the unmodified, acetyiated, or pegylated Flt1(1-3)-Fc- 
containlng sera, and reporting with an anti-Fc antibody linked to 
^ alkaline phosphatase. As shown in Figure 5, the Tmax for all of the 

!;5 10 Flt1(1-3)-Fc proteins was between the 6 hour and 24 hour time points, 
g The Cmax for the different proteins was as follows: Unmodified: 0.06 

n/ml - 0.15 ng/ml; acetyiated: 1.5 ng/ml - 4.0 ng/ml; and pegylated: 
approximately 5 ng/Tii- 

Q 15 Example 9: Step-acetylation of Flt1f1-3)>Fc 

To determine what minimal amount of acetylation is necessary to 
eliminate binding to extracellular matrix components, an experiment 
was designed that acetyiated the Flt1{1-3)-Fc protein in a step-wise 
20 fashion by using increasing amounts of molar excess of acetylation 

reagent in the acetylation reaction mixture. The range of molar excess 
was as follows: 0, 10, 20, 30, 40, 50, 60, 70, 80 , 90, and 100 moles of 
acetylation reagent per 1 mole of Flt1(1-3)-Fc monomer. The reactions 
were performed as detailed in the instruction manual provided with the 
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sulfo-NHS-Acetate modification l<it (Pierce Chemical Co., Rockford, IL, 
Cat.t 26777). 

Example 10: Characterization of step-acetviated Fit1(1-3>- 

(a.) lEF analysis Unmodified Flt1{1-3)-Fc and step-acetylated 
Flt1(1-3)-Fc proteins were analyzed by standard lEF analysis. As 
shown in Figure 6A-6B, unmodified Flt1(1-3)-Fc protein was not able 
to migrate into the gel due to its extremely high pi (greater than 9.3). 
However, most of the step-acetylated Flt1(1-3)-Fc samples (30-100 
fold molar excess samples) were able to migrate into the gel and 
equilibrate at pis ranging between 4.55 - 8.43, depending on the degree 
of acetylation of the protein. This result demonstrates that 
acetylation can change the positive charge of the protein in a dose- 
dependent manner and that reduction of the pi can be controlled by 
controlling the degree of acetylation. 

(b.) Binding of step-acetylated Flt1(1-3>-Fc to extracellular 
matrix components 

To test for binding to extracellular matrix components, Flt1{1-3)-Fc 
and step-acetylated Flt1(l-3)-Fc where tested in the above-described 
assay designed to mimic the interaction with extracellular matrix 
components. Varying concentrations of either unmodified Flt1(1-3)-Fc, 
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step-acetylated Flt1(1-3)-Fc (10, 20, and 30 fold molar excess 
samples), or rTie2-Fc (an irrelevant control) protein were added to the 
wells. The plates were incubated for 1-2 hours at room temperature or 
37*0 and then detection of bound proteins was accomplished by adding a 
5 secondary alkaline phosphatase-conjugated anti-human Fc antibody to 
the wells. Alkaline phosphatase substrate was subsequently added to 
the wells and optical density measured. Figure 7 shows the results of 
this assay. Like the irrelevant control protein rTie2-Fc, step- 
acetylated Flt1(1-3)-Fc (20 and 30 fold molar excess samples) did not 
g 10 exhibit any significant binding to the Matrigel coated plate, whereas 
!^ the non-acetylated Flt1(1-3)-Fc protein exhibited significant binding. 

U The binding Is saturable, indicating that the Flt1(1-3)-Fc protein may 

U be binding to specific sites, rather than a more general charge- 

fli 

mediated Interaction that might not be saturable. The 10 fold molar 
a 1 5 excess sample showed reduced binding, but the degree of acetylation 
was not enough to completely block binding to extracellular matrix 
components. The 20 fold molar excess and higher samples displayed no 
detectable binding, despite the fact that by lEF analysis (Figure 6A and 
6B) the lower molar excess samples still had a large net positive 
20 charge. This result demonstrates that it is not necessary to completely 
acetylate all available basic amino acids in order to eliminate binding 
to extracellular matrix components. 
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(c. ) Binding of step-acetvlated Flt1(1-3)-Fc in a Biacore- 
based assay. 

Unmodified and step-acetylated Flt1(1-3)-Fc proteins where tested in 
a Biacore-based assay to evaluate their ability to bind to the Fltl 
llgand, VEGF. In this assay, unmodified Flt1(1-3)-Fc protein (0.5, 1.0, 
or 5.0 M-g/ml) was immobilized on the surface of a Biacore chip (see 
Biacore Instruction IVIanual, Pharmacia. Inc., Piscataway, NJ, for 
standard procedures) and a solution containing 0.2 [xg/ml VEGF and 
either unmodified Flt1(1-3)-Fc (at either 0.5, 1.0, or 5.0 ng/ml) or 10 
different step-acetylated Flt1(1-3)-Fc samples (at 0.5, 1.0, or 5.0. 
jig/ml each) were passed over the Flt1(1-3)-Fc-coated chip. As shown 
in Figure 8, at a sub-stolchlometric ratio (0.5 ng/ml of either 
unmodified Flt1(1-3) or step-acetylated Flt1(1-3)-Fc vs. 0.2 ng/ml 
VEGF), there Is not enough Flt1(1-3)-Fc (either unmodified or step- 
acetylated) in the solution to completely bind the VEGF. At 1.0 jig/ml, 
which approximates a 1:1 stoichiometric ratio, both unmodified and 
step-acetylated Flt1(1-3)-Fc are better able to compete for VEGF 
binding, but there is still Insufficient Flt1(l-3)-Fc protein (either 
unmodified or step-acetylated) to completely bind the available VEGF. 
However, at 5.0 ng/ml, which is several times greater than a 1:1 
stoichiometric ratio, both the Flt1(l-3)-Fc and the step-acetylated 
Fltl(l-3)-Fc proteins are able to bind the VEGF, regardless of the 
degree of acetylatlon. This clearly demonstrates that acetylation does 
not alter Fltl (1 -3)-Fc's ability to bind VEGF. 
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(d.\ Pharmacokinetic analysis off steo-acetylated Flt1(1-3>-Fc 

in vivo experiments were designed to assess the ptiarmacokinetic 
profiles of unmodified Flt1(1-3)-Fc and step-acetyiated Flt1(1-3)-Fc 
protein. Balb/c mice (23-28g) were injected subcutaneously with 
4mg/kg of unmodified or 10, 20, 40, 60 and 100 fold molar excess 
samples of step-acetylated Flt1(1-3)-Fc (3 mice for unmodified, 10, 20 
and 40 fold molar excess samples and 2 mice for 60 and 100 fold molar 
excess samples). The mice were tail bled at 1, 2, 4, 6, 24 hours, 2 days 
and 3 days after injection. The sera were assayed in an ELtSA-based 
assay designed to detect Flt1(1-3)-Fc (described supra). Figure 9 
details the results of this study. The Tmax for all of the Flt1(1-3)-Fc 
proteins tested was at the 6 hour time point but the Cmax was as 
follows: Unmodified FItl (1 -3)-Fc: 0.06|ig/ml; 10 fold molar excess 
sample: - 0.7jjig/ml, 20 fold molar excess sample - 2ng/ml, 40 fold 
molar excess sample - 4]j,g/ml, 60 fold molar excess sample - 2M.g/ml, 
100 fold molar excess sample - Ijig/ml. This results demonstrates 
that acetylation or pegylation of Flt1(1-3)-Fc significantly improves 
its pharmacokinetic profile. 

Example 11: Construction of Fit1<1-3)-Fc basic region 
tielgtion mutant designated B/lutl: Flt1(1-3 Ap )-Fc. 



Based on the observation that acetylated Fltl(1-3)-Fc, which has a pi 
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below 6, has much better pharmacokinetics than the highly positive 
unmodified Flt1{1-3)-Fc (pi > 9.3), it was asked whether the difference 
in pharmacokinetics could be attributed to the net charge of the 
protein, which made it stick to negatively charged extracellular matrix 
components, or whether there were perhaps specific locations on the 
surface of the Flt1(1-3)-Fc protein that constituted specific binding 
sites for extracellular matrix components. For example, many proteins 
are known to have heparin binding sites, often consisting of a cluster of 
basic residues. Sometimes these residues are found in a cluster on the 
primary sequence of the protein; some of the literature has Identified 
"consensus sequences" for such heparin binding sites (see for example 
Hlleman, et al., 1998. Bioessays 20(2): 156-67). In other cases, the 
known crystal structure of a protein reveals a cluster of positively 
charged residues on the surface of a protein, but the residues come 
from different regions of the primary sequence and are only brought 
together when the protein folds into its tertiary structure. Thus It is 
difficult to deduce whether an Isolated amino acid residue forms part 
of a cluster of basic residues on the surface of the protein. However, if 
there is a cluster of positively charged amino acid residues in the 
primary sequence, it is not unreasonable to surmise that the residues 
are spatially close to one another and might therefore be part of an 
extracellular matrix component binding site. FItl receptor has been 
studied extensively and various domains have been described (see for 
example Tanaka et al., 1997, Jpn. J. Cancer Res 88:867-876). Referring 
to the nucleic acid and amino acid sequence set forth in Figure 10A-10D 
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of this application, one can identify the signal sequence for secretion 
which is located at the beginning of the sequence and extends to the 
glycine coded for by nucleotides 76-78. The mature protein begins with 
Ser-Lys-Leu-Lys, starting at nucleotide 79 of the nucleic acid 
sequence. FItl Ig domain 1 extends from nucleotide 79 to 393, ending 
with the amino acids Ser-Asp-Thr. Flt1 Ig domain 2 extends from 
nucleotide 394 to 687 (encoding Gly-Arg-Pro to Asn-Thr-lle), and FItl 
Ig domain 3 extends from nucleotides 688 to 996 (encoding lle-Asp-Val 
to Asp-Lys-Ala). There Is a bridging amino acid sequence, Gly-Pro-Gly, 
encoded by nucleotides 997-1005, followed by the nucleotide sequence 
encoding human Fc (nucleotides 1006-1701 or amino acids Glu-Pro-Lys 
to Pro-Gly-Lys-stop). 

A more detailed analysis of the FItl amino acid sequence reveals that 
there is a cluster, namely, amino acid residues 272-281 (KNKRASVRR) 
of Figure 10A-10D, in which 6 out of 10 amino acid residues are basic. 
This sequence is located in Flt1 Ig domain 3 of the receptor (see Figure 
11). which is not itself essential for binding of VEGF ligand, but which 
confers a higher affinity binding to ligand. An alignment of the 
sequence of Ig domain 3 with that of Ig domain 2 reveals that in this 
region, there is very poor alignment between the two Ig domains, and 
that there are about 10 additional amino acids in Ig domain 3. An 
analysis of the hydrophilicity profiles (MacVector computer software) 
of these two domains clearly indicates the presence of a hydrophilic 
region in the protein (Figure 12A-12B). These observations raised the 
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possibility that the actual three dimensional conformation of Flt1 Ig 
domain 3 allowed for some type of protrusion that is not In Flt1 Ig 
domain 2. To test this hypothesis, the 10 additional amino acids were 
deleted and the resulting protein was tested to see whether the 
5 deletion would affect the pharmacokinetics favorably without seriously 
compromising the affinity of the receptor for VEGF. This DNA 
construct, which was constructed using standard molecular biology 
techniques (see e.g., Molecular Cloning, A Laboratory Manual (Sambrook, 
et al.. Cold Spring Harbor Laboratory), Current Protocols in Molecular 
y 10 Biology (Eds. Ausubel, et ah, Greene Publ. Assoc., Wiley-lnterscience, 
^ NY) in the mammalian expression vector pMT21 (Genetics Institute, Inc., 

m Cambridge, MA), is referred to as Muti: Flt1(1-3^B)"*^c. The Mut1: 

U Flt1(1-3^B)-Fc construct was derived from Flt1(1-3)-Fc by deletion of 

nucleotides 814-843 (set forth in Figure 10A-10D), which deletes the 
15 highly basic 10-amtno acid residue sequence Lys-Asn-Lys-Arg-Ala- 
Ser-Val-Arg-Arg-Arg from FItl Ig domain 3. 

The final DNA construct was sequence-verified using an ABI 373A DNA 
sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 
20 Biosystems, Inc., Foster City, CA). The sequence of Muti: Flt1(1-3^B)- 
Fc is set forth in Figure 13A-13D. 
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Example 12: Construction of Flt1f1-3)-Fc basic region 

tigletion mutant <iegignate<| Muiii F»ti(2-3 ^)-Fp. 

A second deletion mutant construct, designated Mut2: Flt1(2-3^B)-Fc, 
5 was derived from the Mut1: Flt1(1-3^B)-Fc construct by deletion of Flt1 
Ig domain 1 encoded by nucleotides 79-393 {see Figure 10A-10D); for 
convenience, nucleotides 73-78 (TCA GGT) were changed to TCC GGA. 
This introduced a restriction site (BspEI) without altering the 
associated amino acid sequence, Ser-Gly. This DNA construct, which 

1 0 was constructed using standard molecular biology techniques (see e.g.. 
Molecular Cloning, A Laboratory Manual (Sambrook, et al., Cold Spring 
Harbor Laboratory), Current Protocols in Molecular Biology (Eds. 
Ausubel, et al., Greene Publ. Assoc., Wiley-lnterscience, NY) in the 
mammalian expression vector pMT21 (Genetics Institute, Inc., 

1 5 Cambridge, MA), was also sequence-verified using an ABI 373A DNA 
sequencer and Taq Dideoxy Terminator Cycle Sequencing Kit (Applied 
Biosystems, Inc., Foster City, CA). The sequence of Mut2: Flt1{2-3^B)' 
Fc is set forth in Figure 14A-14C. 

20 Exampie 13: Construction of Flt1(1-3)-Fc deletion mutant 
designated Mut3: Flt1f2-3)-Fc. 

A third deletion mutate construct, designated Mut3: FItl (2-3)-Fc, was 
constructed the same way as the Mut2: FItl (2-3^b)-Fc construct, 
25 except that FItl Ig domain 3 was left intact (the basic region amino 
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acids were not deleted). The construct was constructed using standard 
moiecular biology techniques and the final construct was sequence- 
verified as described supra. The sequence of Mut3: Flt1(2-3)-Fc is set 
forth in Figure 15A-15C. 

Example 14: Construction of Flt(1-3)-Fc basic region N- 
glycosylation mutant <<e$ignatg<| MuMl Fit1(1-3 r.>n) -Pc. 

A final construct was made in which a N-glycosylation site was 
Q 10 introduced into the middle of the basic region of FItl Ig domain 3. This 
g construct was designated Mut4: Flt1(1-3Fj.^N)"^^ '"^^^ 

CO 

!:J] changing nucleotides 824-825 from GA to AC, consequently changing 

the coded Arg residue (AGA) into an Asn residue (AAC) (see Figure 1 0A- 
sis 

Q 10D). The resulting amino acid sequence is therefore changed from 

O 15 Arg-Ala-Ser to Asn-Ala-Ser, which matches the canonical signal (Asn- 
Xxx-Ser/Thr) for the addition of a N-glycosylation site at the Asn 
residue. The sequence of Mut4: Flt1(1-3F,.>M)-Fc is set forth in Figure 
16A-16D. 

20 Example 15: Characterization of acetylated Fitin-3>-Fc. 
f^ut^^. Flt1<1-3^)-Fc. and Mut4: FItl (1 -3n.>N)-Fc mutants. 

(a.) Binding to extracellular matrix components 



25 



To determine whether the three modified proteins were more or less 
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likely to have improved pharmacokinetic properties, Matrigel coated 
96-well dishes (as described supra ) were incubated with varying 
concentrations of the mutant proteins and detected with anti-human 
Fc/alkaline-phosphatase conjugated antibodies. As shown in Figure 18, 
5 this experiment showed that while the unmodified Flt1(1-3)-Fc protein 
could bind avidly to these wells, the Mut3: Flt1(2-3)-Fc protein bound 
somewhat more weakly, the Muti: Rt1(1-3^B)'F*^ protein bound more 
weakly still, and the Mut2: Flt1 (2-3^b)"'^^ protein showed the best 
^ profile, binding more weakly than any of the other mutant proteins. The 

jsj 10 Mut4: Flt1(1-3R.>N)-Fc glycosylation mutant protein showed only 
M marginal benefit on the Matrigel assay. These results confirm the 

?j hypothesis that a linear sequence of positive amino acids can be 

deleted from the primary sequence resulting in a decrease in charge 
Ci interaction with extracellular matrix components. 

G 15 

Fc in a Blacore-based assav. 

Unmodified and acetylated Flt1{1-3)-Fc and genetically modified Muti: 
20 Flt1(1-3^B)"f^c and Mut4: Flt1 (1 -3r.>n)-Fc proteins where tested in a 
Biacore-based assay to evaluate their ability to bind to the FItl Ugand, 
VEGF. In this assay, unmodified Flt1(1-3)-Fc protein (0.25, 0.5, or 1.0 
^g/ml) was immobilized on the surface of a Biacore chip (see Biacore 
Instruction Manual, Pharmacia, Inc., Piscataway, NJ, for standard 
25 procedures) and a solution containing 0.1 ng/ml VEGF and either 
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purified or COS cell supernatant containing unmodified Flt1(1-3)-Fc (at 
approximately (0.25, 0.5, or 1.0 ixg/ml), purified acetylated Flt1(1-3)- 
Fc (at (0.25, 0.5, or 1.0 ixg/ml), COS cell supernatant containing Muti: 
Flt1(1-3^B)-^c (at approximately (0.25, 0.5, or 1.0 ng/ml), or COS cell 
supernatant containing Mut4: Flt1(1-3p,.>,^)-Fc (at approximately (0.25, 
0.5, or 1.0 ng/mi) were passed over the Flt1(1-3)-Fc-coated chip. As 
shown In Figure 17, at the sub-stoichiometric ratio (0.25 ng/ml 
Flt1(1-3)-Fc of unmodified, acetylated or genetically modified samples 
vs. 01. ng/ml VEGF), there is insufficient Flt1(1-3)-Fc protein to block 
binding of VEGF to the Flt1(1-3)-Fc immobilized on the Biacore chip. 
At 0.5 jig/ml of unmodified, acetylated or genetically modified Flt1(1- 
3)-Fc proteins, the stoichiometric ratio approximates 1:1 and there is 
an increased ability to block VEGF binding to the Biacore chip. At 1.0 
ng/ml of unmodified, acetylated or genetically modified Flt1(1-3)-Fc 
proteins, which is approximately a 10:1 stoichiometric ratio, the 
Flt1(1-3)-Fc proteins are able to block binding of VEGF to the Biacore 
chip, but they are not equivalent. Unmodified, acetylated, and Muti: 
Flt1(1-3^B)-Fc are essentially equal in their ability to block VEGF 
binding, whereas Mut4: Flt1(1-3R.>N)-Fc is somewhat less efficient at 
blocking binding. These results confirm the h^othesis that it is 
possible to reduce the non-specific binding of a positively charged 
molecule by genetically removing a linear sequence of predominantly 
negatively charged amino acids. 
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(c.) Binding fif IMutI: Fit1(1-3^)-Fc. Mut2: FItl (2-3^)-Fc. 
Mut3: Ftt1f2-3>-Fc. and in an ELISA-based assay. 

To determine whether the three mutant proteins could bind the FItl 
ligand VEGF, binding experiments were done in which 96-weli plates 
coated with VEGF were incubated with varying concentrations of the 
respective mutant protein, and after washing, the amount bound was 
detected by incubating with an alkaline phosphatase conjugated anti- 
human Fc antibody and quantitated colorimetricaily by the addition of 
an appropriate alkaline phosphatase substrate. As shown in Figure 19, 
this experiment showed that all the mutant proteins could bind VEGF 
similarly, at the concentrations tested. 

Example 16: Pharmacoicinetic analysis of acetyiated Flt1(1- 
3)-Fc. Muti: Flt1M-3^ )-Fc. and unmodified Flt1(1-3^Fc. 

In vivo experiments were designed to assess the pharmacokinetic 
profiles of unmodified Flt1(1-3)-Fc, Muti: FItl (1 -3^b)-'^c, and 40 fold 
molar excess acetyiated Flt1(1-3)-Fc protein. Balb/c mice (25-30g) 
were Injected subcutaneously with 4mg/kg of unmodified FItl (1 -3)-Fc, 
40 fold molar excess acetyiated Flt1(1-3)-Fc, and Muti: Flt1(1-3^B)-Fc 
proteins (4 mice each). These mice were tail bled at 1, 2, 4, 6, 24 
hours, 2 days, 3 days, and 5 days after Injection. The sera were 
assayed in an ELISA designed to detect Flt1(1-3)-Fc protein which 
involves coating an ELISA plate with VEGF, binding the Flt1(1-3)-Fc and 



wo 00/75319 



PCTAJSOO/14142 



reporting with an anti-Fc antibody linked to alkaline phosphatase. As 
shown in Figure 20, the Cmax for these reagents was as follows: 
Unmodified Flt1(1-3)-Fc - 0.15fig/ml; 40 fold molar excess acetylated 
Flt1{1-3)-Fc - 1.5ng/ml; and Muti: Flt1(1-3^B)-'^<^ ' 0.7\iQ/ml. 

5 

Example 17: Modified Fit1 receptor vector construction 

The rationale for constructing modified versions of the Flt1 receptor 
N; (also known as VEGFR1) was based on the observation that the protein 

Q 10 sequence of Flt1 was highly basic, and was therefore likely to stick to 
J extracellular matrix (ECM). The highly basic nature of Flt1 probably 

i] explains why unmodified Flt1(1-3)-Fc (described supra) has poor 

pharmacokinetics that make It difficult to use as a therapeutic agent. 

HI 

O As described supra, the chemically modified form of 40 fold molar 

5 15 excess acetylated Flt1(1-3)-Fc, hereinafter termed A40, exhibited a 
greatly improved pharmacokinetic (PK) profile over the non-acetylated 
Flt1(1-3)-Fc. Therefore, attempts were made to engineer DNA 
molecules that could be used to recomblnantly express modified forms 
of a Flt1 receptor molecule that would possess the improved PK profile 
20 exhibited by A40 and still maintain the ability to bind tightly to VEGF. 

It is known in the literature that the first Ig domain of FItl (which has 
a net charge of +5 at neutral pH) is not essential for tight binding to 

» 

VEGF, so this domain was deleted. The third Ig domain (having a net 
25 charge of +11) is not essential for binding, but confers higher affinity 
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for VEGF than the second Ig domain, so instead of deleting It entirely, it 
was replaced with the equivalent domarns of the FItl receptor 
relatives Flk1 (also known as VEGFR2) and Flt4 (also known as VEGFR3). 
These chimeric molecules (denoted R1R2 (Flt1.D2.Flk1D3.FcAC1(a) and 
5 VEGFR1R2-FcAC1(a) and R1R3 {Flt1 D2.VEGFR3D3-FCAG1 (a) and 

VEGFR1R3-FcAC1(a) respectively, wherein R1 and Flt1D2 = Ig domain 2 
of FItl (VEGFR1); R2 and Flk1D3 = Ig domain 3 of Flkl (VEGFR2); and R3 
and VEGFR3D3 = Ig domain 3 of Flt4 (VEGFR3)) were much less sticky to 
ECM, as judged by an /r? vitro ECM binding assay as described infra , had 
2 1 0 greatly Improved PK as described infra. In addition, these molecules 
Jtj were able to bind VEGF tightly as described infra and block 

U phosphorylation of the native Flkl receptor expressed in endothelial 

y. cells as described infra. 

%si:| 

©15 (a) Construction of the expression plasmid 
pF!t1D2.Flk1D3.FcAC1fa) 

Expression plasmids pMT21.Flt1(1-3).Fc (651 9bp) and pMT21.Flk-1(1- 
3).Fc (5230bp) are plasmids that encode ampicillin resistance and Fc- 
20 tagged versions of ig domains 1-3 of human FItl and human Flk1, 

respectively. These plasmids were used to construct a DNA fragment 
consisting of a fusion of Ig domain 2 of Flt1 with Ig domain 3 of Flkl, 
using PGR amplification of the respective Ig domains followed by 
further rounds of PGR to achieve fusion of the two domains into a 
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single fragment. For Ig domain 2 of FItl, the 5' and 3' amplification 
primers were as follows: 

5': bsp/flt1D2 {5'-GACTAGCAGTCCGGAGGTAGACCTTTCGTAGAGATG-3') 

3': Fit1D2-Flk1D3.as (5'-CGGACTCAGAACCACATCTATGATTGTATTGGT-3') 

The 5' amplification primer encodes a BspE1 restriction enzyme site 
upstream of Ig domain 2 of Flt1, defined by the amino acid sequence 
GRPFVEM (corresponding to amino acids 27-33 of Rgure 21A-21G). The 
3' primer encodes the reverse complement of the 3' end of FItl Ig 
domain 2 fused directly to the 5' beginning of Flk1 Ig domain 3. with 
the fusion point defined as TIID of Flt1 (corresponding to amino acids 
123-126 of Figure 21A-21C) and continuing into VVLS (corresponding 
to amino acids 127-130 of Figure 21A-21G) of Flkl. 

For Ig domain 3 of Flkl, the 5' and 3' amplification primers were as 
follows: 

5': Flt1D2-Flk1D3.s (5'-ACAATCATAGATGTGGTTCTGAGTCCGTCTCATG 
G-3') 

3': nk1D3/apa/srf.as (5'-GATAATGCCCGGGCCGTTTTGATGGACCCTGAG 
AAATG-3') 
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The 5' amplification primer encodes the end of Flt1 Ig domain 2 fused 
directly to the beginning of Flk1 Ig domain 3, as described above. The 
3' amplification primer encodes the end of Flk1 Ig domain 3, defined by 
the amino acids VRVHEK (corresponding to amino acids 223-228 of 
Figure 21A-21C), followed by a bridging sequence that Includes a 
recognition sequence for the restriction enzyme Srfl, and encodes the 
amino acids GPG. The bridging sequence corresponds to amino acids 
229-231 of Figure 21A-21C. 

After a round of PGR amplification to produce the Individual domains, 
the products were combined in a tube and subjected to a further round 
of PGR with the primers bsp/flt1D2 and Flk1 D3/apa/srf.as (described 
supra) to produce the fusion product. This PGR product was 
subsequently digested with the restriction enzymes BspEI and Smal and 
the resulting 614bp fragment was subcloned into the BspEI to Srfl 
restriction sites of the vector pMT21/AB2.Fc, to create the plasmid 
pMT21/Flt1D2.Flk1D3.Fc. The nucleotide sequence of the Flt1 D2-Flk1 D3 
gene fusion insert was verified by standard sequence analysis. This 
plasmid was then digested with the restriction enzymes EcoRl and Srfl 
and the resulting 702bp fragment was transferred Into the EcoRI to Srfl 
restriction sites of the plasmid pFlt1(1-3)B2-FcAG1(a) to produce the 
plasmid pFlt1D2.Flk1D3.FcAG1(a). The complete DNA and deduced amino 
acid sequences of the Flt1D2.Rk1D3.FcAC1(a) chimeric molecule is set 
forth in Figure 21A-21G. 
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(b) Construction off the expression plasmid 
DFItl D2VEGFR3D3FCAC1 (a) 

The expression plasmid pMT21.Flt1(1-3).Fc (651 9bp) encodes ampicillin 
5 resistance and an Fc-tagged version of Ig domains 1-3 of iiuman Fitl 
receptor. This plasmid was used to produce a DNA fragment containing 
Ig domain 2 of Fitl by PCR. RNA from the cell line HEL921.7 was used 
to produce Ig domain 3 of Flk1, using standard RT-PCR methodology. A 
further round of PCR amplification was used to achieve fusion of the 
1 0 two Ig domains into a single fused fragment. For Ig domain 2 of Fitl , 
the 5' and 3' amplification primers were as follows: 

5': bsp/flt1D2 (5'-GACTAGCAGTCCGGAGGTAGACCTTTCGTAGAGATG-3') 

1 5 3': Flt1D2.VEGFR3D3.as(TTCCTGGGCAACAGCTGGATATCTATGATTGTA 
TTGGT) 

The 5' amplification primer encodes a BspEI restriction site upstream 
of Ig domain 2 of Fitl , defined by the amino acid sequence GRPFVEM 

20 (corresponding to amino acids 27-33 of Figure 22A-22C). The 3' 

amplification primer encodes the reverse complement of the end of Fitl 
Ig domain 2 fused directly to the beginning of VEGFR3 Ig domain 3, with 
the fusion point defined as TilD of Fitl (corresponding to amino acids 
123-126 of Figure 22A-22C) and continuing into IQLL of VEGFR3 

25 (corresponding to amino acids 127-130 of Figure 22A-22C). 
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For Ig domain 3 of VEGFR3, the 5' and 3' primers used for RT-PCR were 
V as follows: 

5 5': R3D3.S (ATCX^AGCTGTTGCCCAGGAAGTCGCTGGAGCTGCTGGTA) 

3': R3D3.as (ATTTTCATGCACAATGACCTCGGTGCTCTCCX^GAAATCG) 

M Both the 5' and 3' amplification primers match the sequence of VEGFR3. 

G 10 The 296bp amplification product of this RT-PGR reaction was isolated 
5 by standard techniques and subjected to a second round of PCR to add 

J suitable sequences to allow for fusion of the Flt1D2 with the Flk1D3 

domains and fusion of the Flk1D3 and Fc domains via a GPG bridge (see 
below). The amplification primers were as follows: 

^ 5':Rt1D2.VEGFR3D3.s 

(TCATAGATATCGAGGTGTTGCGCAGGAAGTCGCTGGAG) 

3': VEGFR3D3/srf.as 
20 (GATAATGCCCGGGCGATnTCATGCACAATGACCTOGGT) 

The 5' amplification primer encodes the 3' end of Flt1 Ig domain 2 
fused directly to the beginning (5' end) of VEGFR3 Ig domain 3, as 
described above. The 3' amplification primer encodes the 3' end of 
25 VEGFR3 Ig domain 3, defined by the amino acids VIVHEN (corresponding 
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to amino acids 221-226 of Figure 22A-22C), followed by a bridging 
sequence that includes a recognition sequence for Srfl, and encodes the 
amino acids GPG. The bridging sequence corresponds to amino acids 
227-229 of Figure 22A-22C. 

After one round (for FItl Ig domain 2) or two rounds (for Flt4 Ig domain 
3) of PGR to produce the individual Ig domains, the PGR products were 
combined in a tube and subjected to a further round of PGR 
amplification with the amplification primers bsp/flt1D2 and 
VEGFR3D3/srf.as described supr^, to produce the fusion product. This 
PGR product was subsequently digested with the restriction enzymes 
BspEI and Smal and the resulting 625bp fragment was subcloned into 
the BspEI to Srfl restriction sites of the vector pMT21/FltlAB2.Fc 
(described supra), to create the plasmid pMT21/Flt1D2.VEGFR3D3.Fc. 
The sequence of the Flt1D2-VEGFR3D3 gene fusion Insert was verified 
by standard sequence analysis. This plasmid was then digested with 
the restriction enzymes EcoRI and Srfl and the resulting 693bp 
fragment was subcloned into the EcoRI to Srfl restriction sites of the 
plasmid pFlt1(1-3)AB2-FcAG1(a) to produce the plasmid designated 
pFlt1D2.VEGFR3D3.FcAG1(a). The complete DNA deduced amino add 
sequence of the Flt1 D2.VEGFR3D3.FCAG1 (a) chimeric molecule is set 
forth in Figure 22A-22G. 
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Example 18: Extracellular Matrix Binding ( ECM^ Binding Assay 

ECM-coated plates (Becton Dickinson catalog # 35-4607) were 
rehydrated with warm DME supplemented with glutamine (2mM), 100U 
penicillin, 100U streptomycin, and 10% BCS for at least 1 hr. before 
adding samples. The plates were then incubated for 1 hr. at room 
temperature with varying concentrations of Flt1D2.Flk1D3.FcAC1(a) and 
Flt1D2.VEGFR3D3.FcAC1(a) starting at 10nM with subsequent 2-fold 
dilutions in PBS plus 10% BCS. The plates were then washed 3 times 
with PBS plus 0.1% Triton-X and incubated with alkaline phosphatase- 
conjugated anti-human Fc antibody (Promega, 1:4000 In PBS plus 10% 
BCS) for 1 hr. at room temperature. The plates were then washed 4 
times with PBS 0.1% Triton-X and alkaline phosphatase buffer/pNPP 
solution (Sigma) was added for color development. Plates were read at 
I = 405-570nm. The results of this experiment are shown in Figure 23 
and demonstrate that the Flt1D2.Flk1D3.FcAC1(a) and 
Flt1D2.VEGFR3D3.FcAC1(a) proteins are considerably less sticky to the 
ECM as compared to the Flt1(1-3)-Fc protein. 

Example 19: Transient expression o f pFlt1D2.Flk1D3.FcAC1(a) 
in CHO-K1 fEIA^ cells 

A large scale (2L) culture of E. coli DH10B cells carrying the 
pFltlD2.Flk1D3.FcAC1(a) plasmid described supra in Example 17(a) was 
grown overnight in Terrific Broth (TB) plus lOOp-g/ml ampicillin. The 
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next day, the plasmid DNA was extracted using a QIAgen Endofree 
Megaprep kit following the manufacturer's protocol. The concentration 
of the purified plasmid DNA was determined by standard techniques 
using a UV spectrophotometer and fluorometer. The plasmid DNA was 
5 verified by standard restriction enzyme digestion of aliquots using the 
restriction enzymes EcoRI plus Not! and Asel. All restriction enzyme 
digest fragments corresponded to the predicted sizes when analyzed on 
a 1% agarose gel. 

pi 10 Forty 15 cm petri plates were seeded with CHO-K1/E1A cells at a 
S density of 4 x 106 cells/plate. Plating media was Gibco Ham's F-12 

1 supplemented with 10% Hyclone Fetal Bovine Serum (FBS), 100U 

= peniciltin/IOOU streptomycin and glutamine (2mM). The following day 

^' each plate of cells was transfected with 6 jig of the 

2 15 pFlt1D2.Flk1D3.FcAC1{a) plasmid DNA using Gibco Optlmem and Gibco 

Lipofectamine in 12 ml volume, following the manufacturer's protocol. 
Four hours after adding the transfection mix to the cells, 12 ml/plate 
of Optimem supplemented with 10% FBS was added. Plates were 
incubated at 37°C in a 5% COg incubator overnight. The following day 
20 the media was removed from each plate and 25 ml expression media 
(Gibco CHO-S-SFM II supplemented with glutamine (2mM) and ImM 
sodium butyrate) was added. The plates were incubated at 37°C for 3 
days. After 3 days of incubation, the media was aspirated from each 
plate and centrifuged at 400 rpm in a swinging bucket rotor to pellet 
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cells. The supernatant was decanted into sterile 1L bottles and 
purification of the expressed protein was perfornned as described infra. 

Example 20: Construction pVEG FR1R2-FcACira> expression 
vector 

The pVEGFR1R2.FcAC1(a) expression plasmid was constructed by 
Insertion of DNA encoding amino acids SDT (corresponding to amino 
acids 27-29 of Figure 24A-24C) between Flt1 d2-Flk1 d3-FcAC1 (a) 
amino acids 26 and 27 of Figure 21A-21C (GG) and removal of DNA 
encoding amino acids GPG corresponding to amino acids 229-231 of 
Figure. The SDT amino acid sequence is native to the Flt1 receptor and 
was added back in to decrease the likelihood of heterogeneous N- 
temilnal processing. The GPG (bridging sequence) was removed so that 
the Flt1 and Flk1 Ig domains were fused directly to one another. The 
complete DNA and deduced amino acid sequences of the 
pVEGFR1R2.FcAC1(a) chimeric molecule is set forth In Figure 24A-24C. 

Example 21: Cell Culture Process Us ed to Produce Modified 
Flt1 Receptors 

(a) Cell C ulture Process Used to Produce 
Flt1 D2.Flk1 D3.FCAC1 (a^ 

The process for production of Flt1D2.Flk1D3.FcAG1(a) protein using the 
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expression plasmid pFlt1D2.Flk1D3.FcAC1(a) described supra In Example 
1 involves suspension culture of recombinant Chinese hamster ovary 
(CHO K1/E1A) cells which constitutively express the protein product. 
The cells are grown in bioreactors and the protein product is isolated 
and purified by affinity and size exclusion chromatography. The 
process is provided in greater detail below. 

Celt Expansion 

Two confluent T-225 cm^ flasks containing the Flt1D2.Flk1D3.FcAC1(a) 
expressing cell line were expanded by passaging cells Into eight T-225 
cm^ flasks in medium (GMEM + 10% serum, GIBCO) and Incubated at 37°C 
and 5% COg. When the flasks approached confluence (approximately 3 to 
4 days) the cells were detached using trypsin. Fresh medium was added 
to protect the cells from further exposure to the trypsin. The cells 
were centrifuged and resuspended in fresh medium then transferred to 
eight 850 cm^ roller bottles and incubated at 37**C and 5% COg until 
confluent. 

Suspension Culture in Bioreactors 

Cells grown in roller bottles were trypsinized to detach them from the 
surface and washed with suspension culture medium. The cells are 
aseptically transferred to a 5L bioreactor (New Brunswick Celligen 
Plus) where the cells are grown in 3.5L of suspension culture. The 
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suspension culture mediuni was a glutamine-free low glucose 
modification of IS-CIHO (Irvine Scientific) to wiiich 5% fetal bovine 
senjm (Hyclone), GS supplement (Life Technologies) and 25 nM 
mettiionine sulfoximine (Sigma) was added. Tlie pH was controlled at 
7.2 by addition of carbon dioxide to the inlet gas or by addition of a 
liquid solution of sodium carbonate to the bioreactor. Dissolved oxygen 
level was maintained at 30% of saturation by addition of oxygen or 
nitrogen to the inlet gas and temperature controlled at 37°C. When a 
density of 4 xlO^ ceils/mL was reached the cells were transferred to a 
40L bioreactor containing the same medium and setpoints for 
controlling the bioreactor. The temperature setpoint was reduced to 
34°C to slow cell growth and Increase the relative rate of protein 
expression. 

(b) Cell Culture Process Used to Produce 
Flt1 D2.VEGFR3D3.FcAC1(a) 

The same methodologies as described supra for Flt1D2.Flk1D3.FcAC1(a) 
were used to produce Flt1D2.VEGFR3D3.FcAC1(a). 

Example 22: Harvest and Purification of Modified FItl 
Receptors 
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(a) Harvest and Purification of FIt1D2.Flk1D3.FcAC1fa) 

The product protein was aseptically harvested from the bioreaotor 
while retaining cells using Mlllipore Prostak tangential-flow filtration 
5 modules and a low-shear mechanical pump (Fristam). Fresh medium 
was added to the bioreactor to replace that removed during the harvest 
filtration. Approximately 40L of harvest filtrate was then loaded onto 
a 400 mL column containing Protein A Sepharose resin (Amersham 
Pharmacia). After loading the resin was washed with buffer containing 
g 1 0 10 mM sodium phosphate, 500 mM sodium chloride, pH 7.2 to remove any 
:| unbound contaminating proteins. Flt1D2.Flk1D3.FcAC1(a) protein was 

,5 eluted with a pH 3.0 citrate buffer. The eluted protein was neutralized 

1^ by addition of Tris base and frozen at -aO'^C- 

S 15 Several frozen lots of Flt1D2.Flk1D3.FcAC1 (a) protein from the Protein 

A step above were thawed, pooled and concentrated using a Mlllipore 
30kD nominal molecular weight cutoff (NMWCO) tangential flow 
filtration membrane. The protein was transferred to a stirred cell 
concentrator (Mlllipore) and further concentrated to 30 mg/mL using a 

20 SOkD NMWCO membrane. The concentrated protein was loaded onto a 
size exclusion column packed with Superdex 200 resin (Amersham 
Pharmacia) that was equilibrated with phosphate buffered saline plus 
5% glycerol. The same buffer was used to run the column. The 
fractions corresponding to FltlD2.Flk1D3.FcAC1(a) dlmer were pooled, 

25 sterile filtered through a 0.22 micron filter, aliquoted and frozen. 
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fb> Harvest and Pu rification of Flt1D2.VEGFR3D3.FcACUa^ 

The same methodologies as described supra for FIt1D2.Flk1D3.FcAC1(a) 
5 were used to harvest and purify Flt1D2.VEGFR3D3.FcAC1(a). 

Example 23; Phosphorylation Assay for Transiently Expressed 
VEGFR2 



S 10 Primary human umbilical vein endothelial cells (HUVECs), passage 4-6, 



were starved for 2 hrs in serum-free DME high glucose media. Samples 
containing 40 ng/ml (1nM) human VEGF165, which is a ligand for the 
VEGF receptors Flt1 , Flk1 and Flt4(VEGFR3) were prepared and were 
preincubated for 1 hr. at room temperature with varying amounts of the 

15 modified Flt1 receptors Flt1(1-3)-Fc. Flt1(1-3)-Fc (A40), 

Flt1D2Flk1D3.FcAC1(a) and Flt1D2VEGFR3D3.FcAC1(a) in serum-free 
DME-high glucose media containing 0.1% BSA. Cells were challenged for 
5 minutes with the samples prepared above +/- VEGF165, followed by 
whole cell lysis using complete lysis buffer. Cell lysates were 

20 immunoprecipitated with an antibody directed against the C-terminus 
of VEGFR2 receptor. The immunoprecipitated lysates were loaded onto 
4-12% SDS-PAGE Novex gel and then transferred to PVDF membrane 
using standard transfer methodologies. Detection of phosphorylated 
VEGFR2 was done by immunoblotting with the anti-phospho Tyrosine 

25 mAb called 4G10 (UBl) and developed using ECL-reagent (Amersham). 
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Figures 25A-25C and 26A-26B show the results of this experiment. 
Figure 25A-25C reveals that detection by Western blot of tyrosine 
phosphorylated VEGFR2(Flk1) by VEGF165 ligand stimulation shows that 
cell-surface receptors are phosphorylated to varying levels depending 
5 on which modified FItl receptor is used during the preincubations with 
VEGF. As is seen in Figure 26A, at a 1.5 molar excess of either Flt1(1- 
3)-Fc , Flt1(1-3)-Fc (A40) or transient Flt1D2Flk1D3.FcAC1(a) there is 
complete blockage of receptor stimulation by these three modified 
Flt1 receptors as compared to control media challenge. In contrast, 

10 transient Flt1D2VEGFR3D3.FcAC1(a) does not show significant blockage 
at this molar excess, as compared with VEGF positive control challenge. 
Similar results are seen in Figure 25B, where the modified Fit 
receptors are in a 3-fold molar excess to VEGF165 ligand. In Figure 
25C, where the modified FItl receptors are in a 6-fold molar excess to 

15 VEGF165 ligand, transient Flt1D2VEGFR3D3.FcAC1(a) can now be shown 
to be partially blocking VEGF165-induced stimulation of cell-surface 
receptors. 

In Figure 26A-26B, detection by Western blot of tyrosine 
20 phosphorylated VEGFR2(Flk1) by VEGF165 ligand stimulation shows that 
cell-surface receptors are not phosphorylated by challenge samples 
which have VEGF165 preincubated with 1 and 2 fold molar excess 
(Figure 26A) or 3 and 4 fold molar excess (Figure 268) of either 
transient Flt1D2Flk1D3.FcAC1(a), stable Flt1D2Flk1D3.FcAG1(a), or 
25 transient VEGFR1 R2-FcAC1 (a). At all modified Flt1 receptor 
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concentrations tested there is complete binding of VEGF165 ligand 
during the preincubation, resulting in no detectable stimulation of cell- 
surface receptors by unbound VEGF165 as compared to control media 
challenge. 

5 

gyampie 24; Cell Proliferation Bioassay 



The test cell population is MG87 cells that have been stably transfected 
!^ with a expression piasmid that contains a DNA insert encoding the 

a 10 VEGFR2(Flk1) extracellular domain fused to the TrkB Intracellular 

kinase domain, thus producing a chimeric molecule. The reason the 

ij 

ru TrkB intracellular kinase domain was used rather than the native 

»■ 

¥' VEGFR2{Flk1) intracellular kinase domain is that the intracellular 

Q kinase domain of VEGFR2(Flk1) does not cause a strong proliferative 

Q 15 response when stimulated by VEGF165 in these cells. It is known that 
MG87 cells containing full length TrkB receptor give a robust 
proliferative response when stimulated with BDNF, so the TrkB 
intracellular kinase domain was engineered to replace the intracellular 
kinase domain of VEGFR2{Flk1) to take advantage of this proliferative 
20 response capability. 

5 X 10^ cells/well were plated in a 96 well plate and allowed to settle 
for 2 hrs at 37«'C. The following modified Fit receptors Flt1(1-3)-Fc, 
Flt1D2.Flk1D3.FcAC1(a) and Flt1D2.VEGFR3D3.FcAG1(a), plus an 
25 irrelevant receptor termed Tie2-Fc as a negative control, were titrated 
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from 40nM to 20pM and incubated on the cells for 1 hr at 37°C. Human 
recombinant VEGF165 in defined media was then added to all the wells 
at a concentration of 1.56nM. The plates were incubated for 72 hrs at 
37''C and then MTS (Owen's reagent, Promega) added and the plates were 
5 incubated for an additional for 4 hrs. Finally, the plates were read on a 
spectrophotometer at 450/670nm. The results of this experiment are 
shown in Figure 27. The control receptor Tie2-Fc does not block 
VEGF165-induced cell proliferation at any concentration whereas 
K Flt1D2.Flk1D3.FcAC1(a) blocks 1.56nM VEGF165 with a half maximal 

□ 10 dose of 0.8nM. Flt1(1-3)-Fc and F!t1D2.VEGFR3D3.FcAC1(a) are less 
li effective in blocking VEGF165 in this assay with a half maximal dose 

m of - 2nM. VEGF165 alone gives a reading of 1.2 absorbance units and 

N; the background is 0.38 absorbance units. 

2 15 Example 25: Binding Stoichiometry of Modified Fit Receptors 
to VEGF165 

(a) BIAcore Analysis 

20 The stoichiometry of Flt1D2Flk1D3.FcAC1(a) and VEGFR1R2-FcAC1(a) 
interaction with human VEGF165 was determined by measuring either 
the level of VEGF saturation binding to the Flt1D2FIk1D3.FcAC1(a) or 
VEGFR1R2-FcAC1(a) surfaces or measuring concentration of VEGF165 
needed to completely prevent binding of Flt1D2Flk1D3.FcAC1(a) or 

25 VEGFR1R2-FcAC1(a) to VEGF BiAcore chip surface. 
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Modified Fit receptors Flt1D2Flk1D3.FcAC1(a) and VEGFR1R2-FcAC1(a), 
were captured witii an antl-Fc specific antibody tliat was first 
Immobilized on a Biacore chip (BIACORE) using amine-coupling 
chemistry. A blank antibody surface was used as a negative control. 
VEGF165 was injected at a concentration of 1 nM, 10 nM, and 50 nM over 
the Flt1D2Flk1D3.FcAC1(a) and VEGFR1R2-FcAC1(a) surfaces at 10 
H-l/min for one hour. A real-time binding signal was recorded and 
saturation binding was achieved at the end of each injection. Binding 
stoichiometry was calculated as a molar ratio of bound VEGF165 to the 
immobilized Flt1D2Flk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a), using the 
conversion factor of 1000 RU equivalent to 1 ng/ml. The results 
indicated binding stoichiometry of one VEGF165 dimeric molecule per 
one Flt1D2Flk1D3.FcAC1{a) or VEGFR1R2-FcAC1(a) molecule (Figure 
28). 

In solution. Flt1D2Flk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a) at a 
concentration of inM (estimated to be 1000 times higher than the KD of 
the Flt1D2Flk1D3.FcAG1(a) or VEGFR1R2-FcAG1(a)/VEGF165 
interaction) were mixed with varied concentrations of VEGF165. After 
one hour incubation, concentrations of the free FItl D2Flk1 DS.FcACI (a) 
in solution were measured as a binding signal to an amine-coupled 
VEGF165 surface. A calibration curve was used to convert the 
FItl D2Flk1 D3.FCAC1 (a) BIAcore binding signal to its molar 
concentration. The data showed that the addition of 1 nM VEGF165 into 
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the Flt1D2Flk1D3.FcAC1(a) solution completely blocked 
Flt1D2Flk1D3.FcAC1(a) binding to the VEGF165 surface. This result 
suggested the binding stolchiometry of one VEGF165 molecule per one 
Flt1D2Flk1D3.FcAC1(a) molecule (Figure 29 and Figure 30). When the 
5 concentration of FltlD2Flk1D3.FcAC1{a) was plotted as a function of 
added concentration of VEQF165. the slope of the linear portion was - 
1.06 for Flt1D2Flk1D3.FcAC1{a) and -1.07 for VEGFR1R2-FcAC1(a). The 
magnitude of the slope, very close to negative one, was indicative that 
one molecule of VEGF165 bound to one molecule of either 
10 Flt1D2Flk1D3.FcAC1(a) or VEGFR1R2-FcAG1(a). 

(b) Size Exclusi on Chromatography 

Flt1D2Flk1D3.FcA01(a) was mixed with a 3-fold excess of VEGF165 and 
1 5 the receptor-ligand complex was purified using a Pharmacia Superose 6 
size exclusion chromatography column. The receptor-ligand complex 
was then incubated in a buffer containing 8M guanldine hydrochloride in 
order to dissociate it into its component proteins. 
Flt1D2Flk1D3.FcAC1{a) was separated from VEGF165 using Superose 6 
20 size exclusion chromatography column run in 6M guanidium chloride. In 
order to determine complex stoichiometry, several injections of 
Flt1D2Flk1D3.FcAC1(a) and VEGF165 were made and peak height or peak 
integrated intensity was plotted as a function of the concentration of 
injected protein. The calibration was done under condition identical to 
25 one used In separating components of Flt1D2Flk1D3.FcAC1(a)A/EGF 
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complex. Quantification of the Flt1D2Flk1D3.FcAC1(a)/VEGF complex 
composition was based on the calibration curves. The results of this 
experiment are set forth in Figure 28, which shows the ratio of 
VEGF165 to Flt1D2Rk1D3.FcAC1(a) in a complex to be 1:1. 

5 

Example 26: Determination of the Binding Stoichlometry of 
Fit1D2Fllc1D3.FcAC1fa)/VEGF165 Complex by Size Exclusion 
Chromatography 

I 10 FItl D2FI1<1 Pa.FcACI (a)/VEGF1 65 Compiex Preparation 

|j VEGF165 (concentration = 3.61 mg/ml) was mixed with CHO cell 

U. transiently expressed Flt1D2.Flk1D3.FcAC1(a) (concentration = 0.9 

i mg/ml) In molar ratio of 3:1 (VEGF165:Flt1D2.FIk1D3.FcAC1(a)) and 

1 5 incubated overnight at 4**C. 

(a) Size Exciusion Chromatography (SEC) under native 
conditions 

20 To separate the compiex from excess of unbound VEGF165, 50 \i\ of the 
complex was loaded on a Phannacia Superose 12 PC 3.2/30 which was 
equilibrated in PBS buffer. The sample was eluted with the same 
buffer at flow rate 40M^I/min. at room temperature. The results of this 
SEC are shown in Figure 31. Peak #1 represents the complex and peak 

25 #2 represents unbound VEGF165. Fractions eluted between 1.1 and 1.2 
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ml were combined and guanidinium hydrochloride (GuHCi)was added to a 
final concentration 4.5M to dissociate the complex. 

(b> Size Exclusion Chromatography (SEC) under dissociative 
conditions 

To separate the components of the receptor-ligand complex and to 
determine their molar ratio, 50^1 of dissociated complex as described 
supra was loaded onto a Superose 12 PC 3.2/30 equilibrated in 6M 
Gul-ICI and eluted with the same solution at a flow rate AOiiUmin. at 
room temperature. The results of this SEC are shown in Figure 32. 
Peak #1 represents Flt1D2Flk1D3.FcAC1(a) and peak #2 represents 
VEGF165. 

<c \ Calculation of Flt1D2Fik1D3.FcAC1(a>:VEGF165 Complex 
Stoichiometry 

The stoichiometry of the receptor-ligand complex was determined from 
the peak area or the peak height of the components. Concentrations of 
VEGF165 and Flt1D2Flk1D3.FcAC1(a) corresponding to the peak height 
or peak area, respectively, were obtained from the standard curves for 
VEGF165 and Flt1 D2Flk1 D3.FcAC1 (a). To obtain a standard curve, four 
different concentrations (0.04 mg/ml -0.3mg/ml) of either component 
were injected onto a Pharmacia Superose 12 PC 3.2/30 column 
equilibrated in 6M guanidinium chloride and eluted with the same 
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solution at flow rate 40(il/mln. at room temperature. The standard 
curve was obtained by plotting peak area or peak height vs protein 
concentration. The molar ratio of VEGF165:Flt1D2Flk1D3.FcAC1(a) 
determined from the peak area of the components was 1.16. The molar 
5 ratio of VEGFl65:Flt1D2Flk1D3.FcAC1(a) determined from the peak 
height of the components was 1.10. 

Example 27: Determination of the Stoichiometry of the 
^ Flt1D2Flk1D3.FcAC1(a)/VEGF165 Complex by Size Exclusion 

Q 1 0 Chromatography with On-Lfne Light Scattering 

nj Complex preparation 

m VEQF165 was mixed with CHO transiently expressed 

P 15 Flt1D2.FIk1D3.FcAC1(a) protein In molar ratio of 3:1 

(VEGF165:Flt1D2Flk1D3.FcAC1(a)) and incubated overnight at 4°C. 

(a^ Size Exclusion Chromatography (SEC) with On-Line Llaht 
Scattering 

20 

Size exclusion chromatography column with a MiniDawn on-line light 
scattering detector (Wyatt Technology, Santa Barbara, California) and 
refractive index (Rl) detectors (Shimadzu, Kyoto, Japan) was used to 
determine the molecular weight (MW) of the receptor-ligand complex, 
25 Samples were injected onto a Superose 12 HR 10/30 column 
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(Pharmacia) equilibrated in PBS buffer and eluted with the same buffer 
at flow rate 0.5 ml/min. at room temperature. As shown in Figure 33, 
the elution profile shows two peaks. Peak #1 represents the receptor- 
iigand complex and peak #2 represents the unbound VEGF165. MW was 
calculated from LS and Rl signals. The same procedure was used to 
determine MW of the individual components of the receptor-ligand 
complex. The results of these determinations are as follows: MW of 
the Flt1D2Flk1D3.FcAC1(a)A/EGF165 complex at the peak position is 
157 300 (Figure 33), the MW of VEGF165 at the peak position is 44 390 
(Figure 34) and the MW of R1R2 at the peak is 113 300 (Figure 35). 

These data indicated that the stoichiometry of the 
Flt1D2Flk1D3.FcAC1(a)A/EGF complex is 1:1 as its corresponds to the 
sum of molecular weights for Flt1D2Flk1D3-FcAG1(a) and VEGF165. 
Importantly, this method conclusively proved that the 
Flt1D2Flk1D3.FcAC1(a)/VEGF165 complex was indeed composed of only 
one molecule of VEGF165 llgand and only one molecule of the 
FItl D2Flk1 D3.FCAC1 (a). 

Example 28: Peptide Mapping of Flt1P2.Flk1D3.FcAC1(a^ 

The disulfide structures and glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a) were determined by a peptide mapping method. 
In this method, the protein was first cleaved with trypsin. Tryptic 
fragments were analyzed and identified by HPLC coupled with mass 
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spectrometry, in addition to an N-terminal sequencing technique. 
Reduction of tiie tryptic digest was employed to iieip identify 
disulfide-bond-containing fragments.- Treatment of the tryptic digest 
with PNGase F (Glyko, Novato, CA) was employed to help identify 
fragments with N-Unked glycosylation sites. The results are 
summarized in the accompanying Figure 36. 

There are a total of ten cysteines in Rt1D2.Flk1D3.FcAC1(a); six of 
them belong to the Fc region. Cys27 has been confirmed to be disulfide 
bonded to Cys76. Cys121 is confirmed to be disulfide bonded to Cys 
182. The first two cysteines in the Fc region (Cys2l1 and Cys2l4) 
form an intermolecular disulfide bond with the same two cysteines in 
another Fc chain. However, because these two cysteines can not be 
separated enzymatically from each other, it can not be determined 
whether disulfide bonding is occurring between same cysteines 
{Cys211 to Cys211, for example) or between Cys211 and Cys214. 
Cys216 is confirmed to be disulfide bonded to Cys306. Cys 352 is 
confirmed to be disulfide bonded to Cys410. 

There are five possible N-linked glycosylation sites in 
Flt1D2.Flk1D3.FcAC1(a). All five of them are found to be glycosylated 
to varying degrees. Complete glycosylation was observed at Asn33 
(amino acid sequence NIT), Asn193 (amino acid sequence NST), and 
Asn282 (amino acid sequence NST). In addition, partial glycosylation is 
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observed on Asn65 and Asn120. Sites of glycosyiation are highlighted 
by underline In the Figure 36. 

Example 29: Pharmacokinetic Analysis of Modified Fit 
Receptors 

(a) Pharmacoicinetic analysis of Fit1(1-3 )-Fc (A40). 
Flt1D2.Flk1D3.FcAC1(a) and VEGFR1R2-FcAC1<a) 

Balb/c mice (25-30g) were injected subcutaneously with 4mg/kg of 
Flt1(1-3)-Fc (A40), CHO transiently expressed Flt1D2.Flk1D3.FcAC1(a), 
CHO stably expressed Flt1D2.Flk1D3.FcAC1(a), and CHO transiently 
expressed VEGFR1R2-FcAC1(a). The mice were tail bled at 1, 2, 4, 6, 
24hrs. 2 days, 3 days and 6 days after injection. The sera were assayed 
in an ELISA designed to detect Flt1(1-3)-Fc (A40). 
Flt1D2.Rk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a). The ELISA involves 
coating an ELISA plate with VEGF165, binding the detect Flt1(1-3)-Fc 
(A40), Flt1D2.Flk1D3.FcAC1(a) or VEGFR1R2-FcAC1(a) and reporting 
with an anti-Fc antibody linked to horse radish peroxidase. The results 
of this experiments are shown in Figure 37. The T^^jj for Flt1(1-3)-Fc 
(A40) was at 6 hrs while the Tm^x for transient and stable 
Flt1D2.FlklD3.FcAC1(a) and the transient VEGFR1R2-FcAC1(a) was 
24hrs. The C^a^ for Flt1(1-3)-Fc (A40) was 8ng/ml. For both 
transients (Flt1D2.Flk1D3.FcAG1{a) and VEGFR1R2-FcAC1(a)) the C^^^ 
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was 18jig/ml and the C^ax ^o"* the stable VEGFR1 R2-FcAC1 (a) was 
30|xg/ml. 

(b) Pharmacokinetic analysis of Flt1(1-3)-Fc (A40). 
Flt1D2.Flk1D3.FcAC1(a> and Flt1D2.VEGFR3P3.FcAC1fa) 

Balb/c mice (25-dOg} were injected subcutaneously with 4mg/l<g of 
Flt1(1-3)-Fc (A40), CHO transiently expressed Flt1D2.Flk1D3.FcAC1{a) 
and CHO transiently expressed Flt1D2.VEGFR3D3.FcAC1(a). The mice 
were tall bled at 1, 2, 5, 6, 7, 8, 12, 15 and 20 days after injection. 
The sera were assayed in an ELISA designed to detect Flt1(1-3)-Fc, 
Flt1D2.Flk1D3.FcAC1(a)and Flt1D2.VEGFR3D3.FcAC1(a). The ELISA 
involves coating an ELISA plate with 165, binding the Flt1 (1 -3)-Fc, 
Flt1D2.Flk1D3.FcAC1(a) or Flt1D2.VEGFR3D3.FcAC1(a) and reporting 
with an anti-Fc antibody linked to horse radish peroxidase. Flt1(1-3)- 
Fc (A40) could no longer be detected in the serum after day 5 whereas , 
Flt1D2.Flk1D3.FcAC1(a) and Flt1D2.VEGFR3D3.FcAC1(a) were detectable 
for 15 days or more. The results of this experiment are shown In Figure 
38, 

Example 30: Evaluation of the Ability of 
Flt1P2.Flk1D3.FcAC1(a) to Inhibit Tumor Growth in Vivo 

To evaluate the ability of Flt1D2.Flk1D3.FcAC1(a) to inhibit tumor 
growth in vivo a model in which tumor cell suspensions are implanted 
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subcutaneousiy on the right flank of male severe combined 
immunodeficiency (SCID) mice was employed. Two cell lines, the 
human HT-1080 fibrosarcoma cell line (ATCC accession no. CCL-121) 
and the rat C6 glioma cell line (ATCC accession no. CCL-107), each of 
which exhibit distinctly different morphologies and growth 
characteristics, were used in the assay. The first dose of 
Flt1D2.Flk1D3.FcAC1(a) (at 25mg/Kg or as indicated in Figures 39 and 
40) was given on the day of tumor implantation. Animals subsequently 
received subcutaneous injections of Flt1(1-3)-Fc (A40), 
FitiD2.Flk1D3.FcAC1(a) or vehicle either every other day (EOD) or two 
times per week (2X/wk) for a period of 2 weeks. After 2 weeks, 
animals were perfused with fixative, tumors were removed and 
samples were blinded. Tumor volume was determined by measuring the 
length and width of visible subcutaneous tumors. Both of Flt1(1-3)-Fc 
(A40) and Flt1D2.Flk1D3.FcAC1(a) significantly reduced the growth of 
tumors formed by HT-1080 and 06 cells. The results of these 
experiments are shown in Figure 39 and Figure 40. 

Example 31: The Effect of VEGF165 and Modified Fit 
Receptors in Female Reproductive Svstem 

The stereotypic pattern of vascular remodeling which occur in the 
uterus and ovary over the course of the reproductive cycle has been 
well characterized, making these tissues particuiariy well suited to 
the study of mechanisms which regulate angiogenesis, vascular 
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remodeling and vascular regression. Indeed, in situ hybridization 
studies in the reproductive tissues provided the first clear evidence 
that VEGF acts as a mediator of physiological angiogenesis in mature 
rodents, as well as humans and non-human primates (Phillips et al, 
5 1990; Ravindranath et al, 1992; Shweil<i et al, 1993; Kamat et al, 
1995), As cyclic angiogenesis and vascular remodeling are prominent 
features of the normal ovary and uterus, it is not surprising that 
abnormal blood vessel growth and/or vascular dysfunction have been 
found to characterize many pathological conditions which affect these 
10 organs. Furthermore, these pathogenic vascular abnormalities are 
Q thought to be caused or perpetuated by the dysregulated expression of 

m one or more angiogenic or anti-anglogenic factors, most prominently 

i VEGR 

IV 

m 1 5 For example, abnormal angiogenesis is characteristic of polycystic 
ovary disease, endometriosis and endometrial carcinoma, and in each 
case VEGF is over expressed In the affected tissue (Kamat et al, 1995; 
Shifren et a!, 1996; Guidi et al, 1996; Donnez et al, 1998). 
Overexpression of VEGF is also thought to play a pathogenic role in the 

20 establishment of systemic vascular hyperpermeability in ovarian 

hyperstimulation syndrome (McClure et al, 1994; Levin et al, 1998) and 
preeclampsia (Baker et ai, 1995; Sharkey et al, 1996). In addition, 
VEGF has been implicated as the permeability factor responsible for the 
production of ascites associated with ovarian carcinoma and other 

25 tumors (Senger et al, 1983; Boocock et al, 1995), Agents which 

effectively neutralize the biological actions of VEGF can reasonably be 
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anticipated to be of therapeutic benefit in the above and related 
conditions. 

Angiogenesis and vascular remodeling are also hallmarks of blastocyst 
5 implantation and placental development (Findlay, 1986). VEGF is 
strongly expressed both in the maternal decidua and in embryonic 
trophoblasts, where it is thought to first stimulate expansion and 
hyperpermeability of the uterine vasculature during the peri- 
implantation period and subsequently mediate formation of both the 
10 maternal and embryonic components of the placental vasculature 
Q (Shweiki et al, 1993; Cuilinan-Bove and Koos. 1993; Chakraborty et al, 

H§ 1995; Das et af, 1997). VEGF Is also required for luteal angiogenesis 

m and associated progesterone secretion necessary to prepare the uterus 

for implantation (Ferrara et al, 1998). Thus, agents which inhibit the 
J 15 biological actions of VEGF may prove to be useful as contraceptive 
y agents (by preventing implantation), or as an abortifacients In the early 

p stages of gestation. The latter application might find particular use as 

a non-surgical intervention for tiie termination of ectopic pregnancies. 

20 While the expression of VEGF receptors is largely confined to the 
vascular endothelium in nomnal reproductive tissues, FItl is also 
expressed by trophoblasts in the placenta in both humans and animals 
(Clark et al, 1996; He et al, 1999) where it has been proposed to play a 
role in trophoblast invasion. Interestingly, both FItl and KDR (Flkl) are 

25 expressed by choriocarcinoma ceil line BeWo (Charnock-Jones et al, 

1994), and VEGF has been shown to promote DNA synthesis and tyrosine 
phosphorylation of MAP kinase in these cells. Furthermore, primary and 
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metastatic ovarian carcinomas not only to express high levels of VEGF, 
but - In addition to the vascular endothelium - the tumor ceils 
themselves express KDR and/ or Flt1 (Boocock et al, 1995). These 
findings suggest that VEGF may not only be critically Involved in the 
generation and maintenance of tumor vasculature, but that at least in 
some tumors of reproductive origin VEGF may subserve an autocrine 
role, directly supporting the survival and proliferation of the tumor 
cells. Thus agents which block the actions of VEGF may have 
particularly beneficial applications to the treatment of tumors of 
reproductive origin. 

Methods and Results 

(a) Assessment of VEGF-lnduced Uterine Hyperpermeabilitv 

Pregnant mare's serum gonadotrophin (PMSG) was injected 
subcutaneously (5 lU) to induce ovulation in prepubertal female rats. 
This results in a surge of estradiol after 2 days which in turn causes an 
induction of VEGF in the uterus. It is reported that this induction 
results in hyperpermeability of the uterus and an increase in uterine 
wet weight 6 hrs. later and, therefore, could potentially be blocked by 
the modified Fit receptors Flt1(1-3)-Fc (A40), Flt1D2.Flk1D3.FcAC1{a) 
and Flt1D2.VEGFR3D3.FcAC1{a). In this in vivo model, the normal 
weight of the rat uterus is about 50 mg and this can be induced to 300- 
350 mg by PMSG. Desiccation of the tissue reveals that this is all 
water weight. Subcutaneous injection of Flt1(1-3)-Fc (A40), 

87 



wo 00/75319 



PCT/USOO/14142 



Flt1D2.Rk1D3.FcAC1{a) and Flt1D2.VEGFR3D3.FcAC1(a) at 25mg/kg at 
Ihr. after PMSG injection results In about a 50% inhibition of the 
Increase in uterine wet weight. Increasing the dose of modified Fit 
receptor does not further reduce the Increase In wet weight suggesting 
that there is a VEGF-independent component to this model. The results 
of this experiment are shown In Figure 41. 

(a) Assessment of corpus luteum anqioaenesis using 
progesterone as a readout 

Pregnant mare's serum gonadotrophin (PMSG) is injected 
subcutaneously (5 lU) to induce ovulation In prepubertal female rats. 
This results in a fully functioning corpus luteum containing a dense 
network of blood vessels after 4 days that allows for the secretion of 
progesterone Into the blood stream in order to prepare the uterus for 
implantation. The induction of angiogenesis in the corpus luteum 
requires VEGF; therefore, blocking VEGF would result In a lack of new 
blood vessels and thus a lack of progesterone secreted into the blood 
stream. In this in vivo model, resting levels of progesterone are about 
5ng/ml and this can be induced to a level of 25-40ng/ml after PMSG. 
Subcutaneous injection of Flt1(1-3)-Fc (A40) or 
Flt1D2.Flk1D3.FcAC1{a) at 25mg/kg or 5mg/kg at Ihr. after PMSG 
Injection results In a complete Inhibition of the progesterone Induction 
on day 4. The results of this experiment are shown in Figure 42A-42B. 
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Example 33: Pharmacokinetic Anal ysis of Fitin-3).Fc (A40) 

and Peqyiated Flt1(1-3VFc 

Flt1(1-3)-Fc was PEGylated with either AOkD PEG or 20kD PEG and 
tested in balb/c mice for their pharmacokinetic profile. Both PEGylated 
forms of Flt1(1-3)-Fc were found to have much better PK profiles than 
Flt1(1-3)-Fc (A40), with the Tmax occurring at 24 hrs. for the 
PEGylated molecules as opposed to 6 hrs. for Flt1(1-3)-Fc (A40). 

Example 34: VEGF165 ELISA to Test Affinity of Modified Flt1 
Receptor Variants 

lOpM of VEGF165 was incubated overnight at room temperature with 
modified Flt1 receptor variants ranging from 160pM to 0.1 pM. The 
modified FItl receptor variants used in this experiment were Flt1{1- 
3)-Fc, Flt1(1-3)-Fc (A40), transiently expressed 
Flt1D2Flk1D3.FcAC1(a), transiently expressed Flt1D2VEFGFR3D3- 
FcAC1{a), Fltl-(1-3NAs)-Pc. Flt1(1-3R.>c)-Pc and Tie2-Fc. Flt1{1-3 
HAs)-^^ is a modified version of Flt1(1-3)-Fc in which the highly basic 
amino acid sequence KNKRASVRRR is replaced by NASVNGSR, resulting 
in the incorporation of two new glycosylation sites and a net reduction 
of five positive charges, both with the purpose of reducing the 
unfavorable effects of this sequence on PK. FItl (1-3 r.>c)"^^ ^ 
modification in which a single arginine (R) residue within the same 
basic amino acid sequence is changed to a cysteine (C) (KNKB.ASVRRR -> 
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KNKQASVRRR) to allow for pegylatlon at that residue, which could then 
shield the basic region from exerting its unfavorable effects on PK. 
^ After incubation the solution was transferred to a plate containing a 

capture antibody for VEGF165 (R&D). The amount of free VEGF165 was 
5 then detennlned using an antibody to report free VEQF165. This showed 
that the modified FItl receptor variant with the highest affinity for 
VEGF165 (determined as the lowest amount of free VEGF165) was 
Flt1D2Flk1D3.FcAC1(a), followed by Flt1(1-3)-Fc and Fit1(1-3}-Fc 
^ (A40) and then by Flt1(1-3R.^c)-Fc, Flt1(1-3NAs)-Fc and 
P 10 Flt1D2VEFGFR3D3-FcAC1(a). Tie2Fc has no affinity for VEGF165. 

mi 
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WE CLAIM: 

1. An Isolated nucleic acid molecule encoding a fusion polypeptide 
capable of binding a VEGF polypeptide comprising: 

(a) a nucleotide sequence encoding a VEGF receptor component 
operatively linked to 

(b) a nucleotide sequence encoding a multimerizing component, 
wherein the VEGF receptor component is the only VEGF receptor 
component of the fusion polypeptide and wherein the nucleotide 
sequence of (a) consists essentially of a nucleotide sequence encoding 
the amino acid sequence of Ig domain 2 of the extracellular domain of a 
first VEGF receptor and a nucleotide sequence encoding the amino acid 
sequence of Ig domain 3 of the extracellular domain of a second VEGF 
receptor. 

2. The isolated nucleic acid of claim 1 wherein the first VEGF receptor 
is Flt1. 

3. The isolated nucleic acid of claim 1 wherein the second VEGF 
receptor is Flk1. 

4. The isolated nucleic acid of claim 1 wherein the second VEGF 
receptor is Flt4. 
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5 . The isolated nucleic acid molecule of claim 1 , wherein the nucleotide 
sequence encoding Ig domain 2 of the extracellular domain of the first VEGF 
receptor is upstream of the nucleotide sequence encoding Ig domain 3 of the 
extracellular domain of the second VBGF receptor. 

6. The isolated nucleic acid molecule of claim 1 , wherein the nucleotide 
sequence aacoding Ig domain 2 of the extracellular domain of the first VEGF 
receptor is downstream of the nucleotide sequence encoding Ig domain 3 of the 
extracellular domain of the second VEGF receptor. 

7. The isolated nucleic acid molecule of claim 1, wherein the multimeri2mg 
component comprises an immunoglobulin domain. 

8 . The isolated nucleic acid molecule of claim 1 , wherein the immunoglobulin 
domain is selected from the group consisting of the Fc domain of IgG, the heavy 
chain of IgG, and the light chain of IgG. 

9. An isolated nucleic acid molecule comprising a nucleotide sequence encoding 
a modified Fltl receptor fusion polypeptide, wherein the coding region of the nucleic 
acid molecule consists essentially of a nucleotide sequence selected jfrom the group 
consisting of: 

(a) the nucleotide sequence set forth in Figure 2 1 A-2 1 C 

(b) the nucleotide sequence set forth in Figure 22A-22C; 

(c) the nucleotide sequence set forth in Figure 24A-24C; and 

(d) a nucleotide sequence which, as a result of the degeneracy of the 
genetic code, differs firom the nucleotide sequence of (a), (b) or (c) and which 
encode a fusion polypeptide molecule having the biological activity of the modified 
Fltl receptor fusion polypeptide. 

1 0. An isolated nucleic acid molecule comprising a nucleotide sequence encoding 
a modified Fltl receptor fusion polypeptide, wherein the coding region of the nucleic 
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acid molecule consists essentially of a nucleotide sequence selected from the group 
consisting of: 

(a) the nucleotide sequence set forth in Figure 1 3 A- 1 3D; 

(b) the nucleotide sequence set forth in Figure 1 4A- 1 4C; 
5 (c) the nucleotide sequence set forth in Figure 1 SA-^l 5C; 

(d) the nucleotide sequence set forth in Figure 16A-16D; and 

(e) a nucleotide sequence which as a result of the degeneracy of the 
genetic code, differs from the nucleotide sequence of (a), (b), (c) or (d) and which 
encodes a fusion polypeptide molecule having the biological activity of the modified 

1 0 Fltl receptor fusion polypqptide. 



G 1 1 . A fusion polypeptide encoded by the isolated nucleic acid molecule of claim 



S l,2,3,4,9orl0. 



15 12, A composition capable of binding a VEGF molecule to form a nonfunctional 
complex comprising a multimer of the fusion polypeptide of claim 1 0. 

13. The composition of claim 12, wherein the multimer is a dimer. 

20 14. The composition of claim 13 and a carrier 

15.- A vector which comprises the.nucleic acid molecule of claim 1, 2, 3, 4, 9 or 
10. 



25 1 6. An expression vector comprising a nucleic acid molecule of claim 1 , 2, 3, 4, 9 
or 1 0 wherein the nucleic acid molecule is operativcly linked to an expression control 
sequence, 

17. A host-vector system for the production of a fusion polypeptide which 
30 comprises the expression vector of claim 16, in a suitable host cell. 
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18. The host-vector system of claim 1 7, wherein the suitable host cell is a 
bacterial cell, yeast cell, insect cell, or mammaHan cell. 

1 9. The host-vector system of claim 1 7, wherein the suitable host cell is E> coli. 

20. The host-vector system of claim 17, wherein Ae suitable host cell is a COS 
cell or a CHO cell. 

21. A method of producing a fusion polypeptide which comprises growing cells 
of the host-vector system of claim 17, under conditions pemiitting production of the 
fusion polypeptide and recovering tiie fusion polypeptide so produced 
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22. A fusion polypeptide encoded by the nucleic acid sequence set forth 

Fj^^ 3LiA- Stic , F^au-t ji^^-ii-c 
in Figure 10A-10Q,^or Figure 24A-24C. which has been modified by 

acetylation or pegylation. 



5 23. The fusion polypeptide of claim 22 wherein the modification is 
acetylation. 

24. The fusion polypeptide of claim 22 wherein the modification is 
1^ pegylation. 



m 



i ^5 



1 0 



25. The fusion polypeptide of claim 23 wherein the acetylation Is 
ft accomplished with at least about a 100 fold molar excess of 

acetylation reagent. 



15 26. The fusion polypeptide of claim 23 wherein acetylation is 

accomplished with a molar excess of acetylation reagent ranging from 
at least about a 10 fold molar excess to about a 100 fold molar excess. 

27. The fusion polypeptide of claim 24 wherein the pegylation is 10K 
20 or20KPEG. 



25 



28. A method of decreasing or inhibiting plasma leakage in a mammal 

comprising administering to the mammal fusion polypeptide of claim 
f! 
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" 29. The method of claim 28, wherein the mammal is a human. 

30. The method of claim 29, wherein the fusion polypeptide is 
acetylated. 

5 

31. The method of claim 29, wherein the fusion polypeptide is 
pegylated. 

32. The fusion polypeptide of claims >er which specifically binds the 
g 10 VEGF receptor ligand VEGF. 

Wl 33. A method of blocking blood vessel growth in a human comprising 



f?^ 15 



administering an effective amount of the fusion polypeptide of claim 
W 

>0. 



34. A method of inhibiting VEGF receptor ligand activity in a mammal 
comprising administering to the mammal an effective amount of the 
fusion polypeptide of claim >CJ. 



20 35. The method of claim 34, wherein the mammal is a human. 

36. The method of claim 34, used to attenuate or prevent tumor growth 
in a human. 
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37. The method of claim 34, used to attenuate or prevent edema In a 
human. 

38. The method of claim 34, used to attenuate or prevent ascites 
formation In a human. 

39. The method of claim 37, wherein the edema is brain edema, 

40. The method of claim 38, wherein the ascites Is ovarian cancer 
associated ascites. 

41. A fusion polypeptide capable of binding a VEGF polypeptide 
comprising: 

{a a VEGF receptor component operatively linked to 

(b) a multimerlzing component, 
wherein the VEGF receptor component is the only VEGF receptor 
component in the fusion polypeptide and consists essentially of the 
amino acid sequence of Ig domain 2 of the extracellular domain of a 
first VEGF receptor and the amino acid sequence of Ig domain 3 of the 
extracellular domain of a second VEGF receptor. 

42. The fusion polypeptide of claim 41 wherein the first VEGF receptor 
is FItl. 
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43 . The fusion polypeptide of claim 4 1 wherein the second VEGF receptor is 
Flkl. 

44. The fusion polypeptide of claim 41 wherein the second VEGF receptor is 
5 Flt4. 

45. The fusion polypeptide claim 41, wherein amino acid sequence of Ig domain 
2 of the extracellular domain of the first VEGF receptor is upstream of the amino 
acid sequence of Is domain 3 of the extracellular domain of the second VBGF 

10 recqptor. 



46. The fusion polypeptide of claim 41 , wherein flie amino add sequence of Ig 
domain 2 of the extracellular domain of the first VEGF receptor is downstream of the 

J amino acid sequence of Ig domain 3 of the extracellular domain of the second VEGF 

15 receptor. 

47. The fusion polypq)tide of claim 41, wherein the multimerizing component 
comprises an immimoglobulin domain. 

20 48 . The fusion polypeptide of claim 4 1 , wherein the immunoglobulin domain is 
selected from the group consisting of the Fc domain of IgG, the heavy chain of IgG, 
and the light chain of IgG. 

49. A fusion polypeptide consisting essentially of an amino acid sequence of a 
25 modified Fltl receptor, wherein the amino acid sequence is selected from the group 
consisting of 

(a) the amino acid sequence set forth in Figure 21A-21C 

(b) the amino acid sequence set forth in Figure 22A-22C; and 

(c) the amino acid sequence set forth in Figure 24A-24C. 

30 
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50. A fusion polypeptide comprising an amino acid sequence of a modified Fltl 
receptor, wherein the amino acid sequence is selected from the group consisting of: 

(a) Ihe amino acid sequence set forth in Figure 13A-13D; 

(b) the amino acid sequaice set forth in Figure 14A-14C; 

(c) the amino acid sequence set forth in Figure 15A-15C; and 

(d) the amino acid sequence set forth in Figure 16A-16D; 

51. A method of decreasing or iniiibiting plasma leakage in a mammal 
comprising administering to the mammal fusion polypeptide of claim 41, 42, 43, 44, 
49 or 50. 

52. A method of inhibiting VEGF receptor ligand activity in a mammal 
comprising administering to the mammal an effective amount of the fusion 
polypeptide of claim 41, 42, 43, 44, 49 or 50. 
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Fig.1. 
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Fig.7. 



s- ■ s 



i y 





rTIE-2-Fc 

unmodified FIM(1-3)-Fc 
. acetyiated F!t-1 (1 -3)-Fc (1 OX) 

- acetyiated Flt-1(1-3)-Fc(20X) 

- acetyiated Flt-1 (1 -3)-Fc (30X) 



SUBSTITUTE SHEET (RULE 26) 



wo 00/75319 



10/009 ^i^*^ 

PCTAJSOO/14142 



7/55 



Fig.8. 
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Fig. 1 0A. 

^ 5S ^ ?S ASP ate Gly Val Deu cys Ala Leu Leu Ser Cys Leu Leu Leu> 



100 110 120 

* * * 



70 80 . . * * * * 



?S ser Lys l.ys Asp Pro Glu Leu Ser Leu Lys GlyOto Gln> 

140 ^ 150 ^ 160 ^ 170 ^ 180 

a«: ATC ATO GQC <^ OVT CTC cLv TQC A^ G« G^ 

GroTAGTACGTTCX?rCCGGTCTCTGACGTAQRGGTrAOGTCX:CCCCCTC^ 
^ S Gly Gin l*r Leu His Leu Gin cys Arg Gly Glu Ala Ala Hxs I.ys> 

220 230 240 



190 200 210 



TGGTCTTTGOCTGAAATCGTOAOTAAGGAAAGCGAAAGGCrGAQCATAACTM^ 
Trp ser Leu Pro Glu Mfet Val Ser Lys Glu Ser Glu Arg Leu Ser lie Itol^rs Ser AAa> 



250 260 270 280 

******* 



290 300 



* 



* 



GGA AGA AAT GGC AAA CAA TTC TGC AGT ACT TTA TTG A^ ^ G^ ^ ^ 
icACCTTCTTXACOGTTTGCTAWSACGTCATGAAATTQGAACTTGT^ TTO 
SSSISS^GSlOrsGlnPheQysSer«u:LeuTtoLeuAsnn>rAlaGlnAlaAsn> 

320 330 340 350 ^ 360 



CAC ACT GGC TAC AGC ^ A;^ TAT OTA GCT ^ ^ ^ ^ ^ ^ ^ 

CTfiTCACOGAftGATCTCGACGTTTATAGMCGACATGGATOA«»TTCJTCTO 

S; Thr Gly Phe Tyr ser cys lars Tyr Leu Ala val Pro Thr ser lars lys Ifl^ Glu Thr> 



370 380 390 

. ^ * * * 

* * * * 



400 410 420 

* * * * 



TCT GCA A.C TAT ATA ATT AGT GAT JCA ^ ^ TTC G^ ^ A^ ^ ^ 

s:^s^^^s:s^sis^:s^.s:^jssis^ur.^ser> 



430 440 450 460 470 480 

^ * * * * * 



G^A ATC CCC GAA ATT ATA CAC ATC ACT GAA GGA AGG GAG Crc OTC ACT OTC 
PTT'IMGaGCOTTRATATGTOTACTGACTTOCTTCCCTCGItfSCfiGTRAGGGACGG^ CSA 
SI ^ S SI S »fet ^ Glu Gly Ar« Glu Leu val lie pro cys Arg val> 

490 ^ SOO ^ SIO ^ 520 ^ S30 ^ S40 

ACGTivCCTlACATCACTGTTACTTTAAAAAftGTTTCCACTT^JCTTTGATCOCT^^ 
tS AGT GGA TK; TAG TGA CAA nXSA AAT TTT TTC AAA GOT GAA CTG TCA AAC G^ CTA 

^ S S Asn lie Thr val Thr Leu Lys Lys Phe Pro Leu Asp Ito Leu He Pro Asp> 
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Fig.lOB. 





* 


550 


* 


560 
* 


* 


570 




580 
★ * 




590 
* 


600 
* * 


* 


GGA AAA 
OCT TTT 
Gly Lys 


CGC ATA 
GOG TAT 
Arg lie 


ATC 
TAG 
lie 


TOG GAC 
ACC CTG 
Trp Asp 


AGT AGA 
TCA TCT 
Ser Arg 


AAG 
TTC 
Lys 


GGC 
COG 
Gly 


TTC ATC ATA 
AAG TAG TAT 
Phe He He 


TCA 
AGT 
Ser 


AAT GCA AOG 
TTA CGT TGC 
Asn Ala Thr 


TAC AAA 
ATG TTT 
lyr Lys> 




* 


610 

* 


* 


620 

* 


* 


630 




640 
* * 


* 


650 
* 


660 
* * 




GAA ATA 
CTT TAT 
Glu lie 


GGG CTT 
CCC GAA 
Gly Leu 


CTG 
GAC 
Leu 


ACC TGT 
TGG ACA 
Thr Cys 


GAA GCA 
CTT OGT 
Glu Ala 


ACA 
TGT 
Thr 


GTC 
CAG 
Val 


AAT GGG CAT 
TTA CCC GTA 
Asn Gly His 


TTG 
AAC 
Leu 


TAT AAG ACA 
ATA TTC TGT 
Tyr Lys Thr 


AAC TAT 
TTG ATA 
Asn Tyr> 




* 


670 
* 


* 


680 
* 




690 
* 




700 
* * 


* 


710 
* 


720 
* * 




CTC ACA 
GAG TGT 
Leu Thr 


CAT CGA 
GTA OCT 
His Arg 


CAA 
GTT 
Gin 


ACC AAT 
TGG TTA 
Tbr Asn 


ACA ATC 
TCT TAG 
Thr He 


ATA 
TAT 
He 


GAT 
CTA 
Asp 


GTC CAA ATA 

CAG GTT TAT 

Val Gin He 


AGO 
TOG 
Ser 


ACA OCA CGC 
TGT GGT GCG 
Thr Pro Arg 


OCA GTC 
GGT CAG 
Pro Val> 




* 


730 
* 


* 


740 
* 


* 


750 
* 




760 
* * 


* 


770 
* 


780 
* * 




AM TTA 
TTT AAT 
Lys Leu 


CTT AGA 
GAA TCT 
Leu Arg 


GGC 
CCG 
Gly 


CAT ACT 

GTA TGA 
His Thr 


CTT GTC 
GAA CAG 
Leu Val 


CTC 
GAG 
Leu 


AAT 
TTA 
Asn 


TGT ACT OCT 
ACA TGA OSA 
Cys Thr Ala 


AOC 
TGG 
Thr 


ACT CCC TTG 
TGA GGG AAC 
Thr Pro Leu 


AAC AOG 
TTG TGC 
Asn Thr> 


i 


* 


790 
* 




800 


* 


810 
* 




820 
* * 


* 


830 
* 


840 
* * 


5 


AGA GTT 

TCT CAA 
Arg Val 


CAA AUG 

GTT TAC 
Gin Met 


ACC 

TGG 
Thr 


TGG AGT 
ACC TCA 
Trp Ser 


TAC CCT 

ATG GGA 
Tyr Pro 


GAT 
CTA 
Asp 


GAA 

CTT 
Glu 


AAA AAT AAG 

TTT TTA TTC 
Lys Asn Lys 


AGA 
TCT 
Arg 


GCT TCC GTA 
CGA AGG CAT 
Ala Ser Val 


AGG GGA 
TCC GCT 
Arg Arg> 






850 
* 


* 


860 

It 




870 
* 




880 
* * 


* 


890 


900 
★ * 




CGA ATT 
GCT TAA 
Arg He 


GAC CAA 
CTG GTT 
Asp Gin 


AGO 
TOG 
Ser 


AAT TCC 
TTA AGG 
Asn Ser 


CAT GCC 
GTA OGG 
His Ala 


AAC 
TTG 
Asn 


ATA 
TAT 
He 


TTC TAC AGT 
AAG ATG TCA 
Phe Tyr Ser 


GTT 
CAA 
Val 


CTT ACT ATT 
GAA TGA TAA 
Leu Thr He 


GAC AAA 
CTG TTT 
Asp Lys> 






910 




920 




930 




940 


it 


950 


960 

* it 




ATG CAG 
TAC GTC 

Met Gin 


AAC AAA 
TTG TTT 

Asn Lys 


GAC 
CTG 
Asp 


AAA GGA 
TTT OCT 

Lys Gly 


CTT TAT 
GAA ATA 

Leu Tyr 


ACT 
TGA 
Tte 


TGT 
ACA 

cys 


OGT GTA AGG 
GCA CAT TCC 
Arg Val Arg 


AGT 
TCA 
Ser 


GGA CCA TCA 
CCT GGT AGT 
Gly Pro Ser 


TTC AAA 
AAG TTT 
Phe Lys> 


.< 


* 


970 
* 


* 


960 

* 


* 


990 
* 




1000 
* * 


* 


1010 
* 


1020 
* * 




TCT GTT 
AGA CAA 
Ser Val 


AAC ACC 
TTG TOG 
Asn Thr 


TCA 
AGT 
Ser 


GTG CAT 
CAC GTA 
Val His 


ATA TAT 
TAT ATA 
He Tyr 


GAT 
CTA 
Asp 


AAA 
TTT 
Lys 


GCA GGC CCG 
CGT CCG GGC 
Ala Gly Pro 


GGC 
CCG 
Gly 


GAG CCC AAA 
CTC GGG TTT 
Glu Pro Lys 


TCT TGT 
AGA ACA 
Ser Cys> 




* 


1030 
* 


* 


1040 
* 


1050 
* * 




1060 
* * 


* 


1070 
* 


1080 

* * 




GAC AAA 
CTG TTT 

Asp Lys 


ACT CAC 
TGA GTG 
Thr His 


ACA 
TGT 

Thr 


TGC CCA 
ACG GGT 
Cys Pro 


CCG TGC CCA 
GGC ACG GGT 
Pro Cys Pro 


GCA 
OGT 
Ala 


CCT GAA CTC 
GGA CTT GAG 
Pro Glu Leu 


CTG 
GAC 
Leu 


GGG GGA COG 
CCC CCT GGC 
Gly Gly Pro 


TCA GTC 
AGT CAG 
Ser Val> 
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Fig.lOC. 



1090 1100 1110 1120 1130 1140 

* *** ******** 

TTC CTC TTC CCC CCA AAA CCC AAG GAC ACC CTC ATG ATC TCC CGG ACC CCT GAG GTC ACA 
AAG GAG AAG GGG GGT TTT GGG TTC CTG TOG GAG TAC TAG AGG GCC TGG GGA CTC CAG TGT 
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg ^Hir Pro Glu Val Thr> 

1150 1160 1170 1180 1190 1200 

* ** * ******** 

TGC GTG GTG GTG GAC GTG AGC CAC GAA GAC CCT GAG GTC AAG TTC AAC TOG TAC GTG GAC 
ACG CAC CAC CAC CTG CAC TOG GTG CTT CTG GGA CTC CAG TTC AAG TT6 ACC ATG CAC CTG 
Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp> 

1210 1220 1230 1240 1250 1260 

* ** * *** ***** 

GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC ACG TAC 
OCG CAC CTC CAC GTA TTA COG TTC TST TTC GGC GCC CTC CTC CTC ATG TTG TOG TGC ATG 
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser TUcxr Tyr> 

1270 1280 1290 1300 1310 1320 

* ** * ******** 

OGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAT GGC AAG GAG TAC AAG 
GCA CAC CAG TCG CAG GAG TGG CAG GAC GTS GTC CTG ACC GAC TTA CCG TTC CTC ATG TTC 
Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys> 

1330 1340 1350 1360 1370 1380 

* ** * *** *** ** 

TGC AAG GTC TCC AAC AAA GCC CTC CCA GCC OOC ATC GAG AAA ACC ATC TCC AAA GCC AAA 
ACG TTC CAG AGG TTG TTT CGG GAG GGT CGG GGG TAG CTC TTT TOG TAG AGG TTT CGG TTT 
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr He Ser Lys Ala Lys> 

1390 1400 1410 1420 1430 1440 

* ** * *** ***** 

GGG CAG CCC OGA GAA OCA CAG GTG TAC AOC CTG CCC CCA TCC CGG GAT GAG CTG ACC AAG 
CCC GTC GGG GCT CTT GST GTC CAC ATG TGG GAC GGG GGT AGG GCC CTA CTC GAC TGG TTC 
Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys> 

1450 1460 1470 1480 1490 1500 

* ** * *** ***** 

AAC CAG GTC AGC CTG ACC TGC CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG GAG 
TTG GTC CAG TOG GAC TGG ACG GAC CAG TTT CCG AAG ATA GGG TOG CTG TAG COG CAC CTC 
Asn Gin Val Ser Leu Hir Cys Leu Val Lys Gly Phe Tyx Pro Ser Asp He Ala Val Glu> 

1510 1520 1530 1540 1550 1560 

* ** * *** ***** 

TOG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT CCC GTG CTG GAC TCC 
ACC CTC TOG TTA CCC GTC GGC CTC TTG TTG ATG TTC TOG TGC GGA GGG CAC GAC CTG AGG 
Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser> 

1570 1580 1590 1600 1610 1620 

* ** * *** ** * ** 

GAC GGC TCC TTC TTC CTC TAC AGO AAG CTC ACC GTG GAC AAG AGC AGG TGG CAG CAG GGG 
CTG CCG AGG AAG AAG GAG ATG TOG TTC GAG TOG CAC CTG TTC TCG TCC ACC GTC GTC CCC 
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly> 
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Fig.lOD. 

1670 1680 
* * * 

TAC ACG CAG AAG AGC 
ATG TGC GTC TTC TCX3 
Tyr Thr Gin Uys Ser> 

1690 1700 
* ^ * * 

CTC TCC CTC TCT CCG GGT AAA TGA 
GAG AQG GAC AGA GGC CCA TTT ACT 
Leu Ser Leu Ser Pro Gly Lys ***> 



1630 1640 
* * * * 

AAC GTC TTC TCA TGC TCC GTG ATG 
TTG CAG AAG AGT ACG AGG CAC TAG 

Asn Val Phe Ser Cys Ser Val Met 



1650 1660 
* * * « « 

CAT GAG GCT CTG CAC AAC CAC 
GTA CTC OGA GAC GTG TTG GTG 
His Glu Ala Leu His Asn His 
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Gly Ser 


Lys 


Leu 


Lys 


140 






150 






* 


* 



40 50 60 



* * * 



100 110 120 

» * * * * 



140 ^ 1.0 ^ "0 ^ , 

C^C A^: Al« ^ Gcl OSC cL ^ cL TQC ^ GQS ^ 

g I?^ ^ ^ ^ S Gin «u: Leu His Leu Gin Cys Arg Gly Glu Ala Ala Hxs Lys> 



« * * 



lis? 

a 190 200 210 220 230 240 

^ ^ \ * * * * 

Pit 

5 



TOG Tvn: TTC CX:T GAA ATC GTO AGT AAG GAA GAA i«M CTG AGC ATA ACT A^ 
ISISISSIST^CAC'ia.rrcCTTTCGCTTaCCGACTCGTATTGATlT^^ 
S ^ ^ S Met val ser Lys Glu Ser Glu Arg Leu Ser He Thr Lys Ser Ala> 

250 ^ 260 ^ 270 ^ 280 ^ 290 ^ 300 

TGTGki«aLTGQ^AAAcL.TTCiGCJ^iACTTTAACCTroAACJ«aGCTO^ 
ISSJ^JSSTTTGTTAAGi^TCA'IGAAATTC^AACTTGTGTaSAGOTCGTT^^ 
IS IS S Gin Phe Cys ser ^ Leu Thr Leu Asn Thr Ala Gin Ala Asn> 

320 ^ 330 ^ 340 ^ 350 ^ 360 

a«: A^ GGC ire AGO 4 AAA TAT C^ GCT G^A OCT ^ T^ A^ ^ 

GTC TCA CCG AAG ATG KX5 ACG TTT ATA GAT OGA CAT QGA TCA AGT arc 

His Thr Gly She OVr ser Cys Lys Tyr Leu Ala Val Pro Thr Ser Lys Lys Lys Glu Thr> 



370 380 390 



400 410 420 



* 



* * * * 



TCT GCA ATC TAT ATA ^ AO-T «^ GAT ACA GGT A^ ^ TTC GTA G^ ATC 
CTT AGA CGT TAG ATA TAT AAA TAA TCA CTA TOT CCA TCT GGA ^ C^T CIC ^ ATG 
Glu ser Ala He Tyr He Phe lie Ser Asp Ohr Gly Arg Pro Phe Val Glu Met TVr Ser> 



430 440 450 460 470 480 

* 



* 



AOS TCA CCT AAC ATC ACT GTT ACT TTA AAA AAG TTT CCA CTT GAC ACT TTC ATC CCT GfiT 

?S IS SI ?Ig TCA CAA TCA AAT TTT TTC AAA GOT GAA CTC TCA 

S ser To IS xS Si val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp> 
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Fig.13B. 

550 560 570 580 590 600 

QGk AAA CGC ATA ATC TCG GAC AGT AGA AAG GGC TTC AlC ATA TCA AAT GCA A06 TAC AAA 
OCT TTT GOG TAT TAG ACC CTG TCA TCT TTC CCG AAG TAG TAT AGT TTA CGT TQC ATG TTT 
Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Ty^^ Lys> 

610 620 630 640 650 660 

* ** * ** * ** *** 

GAA ATA GOG CTT CTG ACC TGT GAA GCA ACA GTC AAT GGG CAT TTG TAT AAG ACA AAC TAT 
CTT TAT CCC GAA GAC TGG ACA CTT OGT TGT CAG TTA CCC GTA AAC ATA TTC TGT TTG ATA 
Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr> 

670 680 690 700 710 720 

*** it * * * ***** 

ore ACA CAT OGA CAA ACC AAT ACA ATC ATA OAT GTC CAA ATA AGC ACA CCA CGC CCA GTC 
GAG TGT GTA GCT GTT TGG TTA TGT TAG TAT CTA CAG GTT TAT TCG TGT GOT GCG GGT CAG 
Leu Thr His Arg Gin Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val> 

730 740 750 760 770 780 

* ** * ** * ** *** 

AAA TTA CTT AGA GGC CAT ACT CTT GTC CTC AAT TGT ACT OCT AOC ACT CCC TTG AAC AOG 
TTT AAT GAA TCT CCG GTA TGA GAA CAG GAG TTA ACA TGA CGA TGG TGA GGG AAC TTG TGC 
Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr Pro Leu Asn Thr> 

790 800 810 820 830 840 

*** *** * ***** 

AGA GTT CAA ATG ACC TGG AGT TAC CCT GAT GAA ATT GAC CAA AGC AAT TCC CAT GCC AAC 
TCT CAA GTT TAC TGG ACC TCA ATG GGA CTA CTT TAA CTG GTT TOG TTA AGG GTA CGG TTG 
Arg Val Gin Met Thr Trp Ser Tyr Pro Asp Glu He A^ Gin Ser Asn Ser His Ala Asn> 

850 860 870 880 890 900 

*** **** ***** 

ATA TTC TAC AGT GTT CTT ACT ATT GAC AAA ATG CAG AAC AAA GAC AAA GGA CTT TAT ACT 
TAT AAG ATG TCA CAA GAA TGA TAA CTG TTT TAC GTC TTG TTT CTG TTT OCT GAA ATA TGA 
He Phe Tyr Ser Val Leu T!ta: He Asp Lys Met Gin Asn Lys Asp L;:^ Gly Leu Tyr Thr> 

910 920 930 940 950 960 

* ** *** * ***** 

TGT CGT GTA AGG AGT GGA CCA TCA TTC AAA TCT GTT AAC ACC TCA GTG CAT ATA TAT GAT 
ACA GCA CAT TCC TCA CCT GGT AGT AAG TTT AGA CAA TTG TGG AGT CAC GTA TAT ATA CTA 
Cys Arg Val Arg Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser Val His He Tyr Asp> 

970 980 990 1000 1010 1020 

*** **** ***** 

AAA GCA GGC CCG GGC GAG CCC AAA TCT TGT GAC AAA ACT CAC ACA TGC OCA CX3G TQC CCA 
TTT CGT CCG GGC CCG CTC GGG TTT AGA ACA CTG TTT TGA GTG TGT ACG GGT GGC ACG GGT 
Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Hir Cys Pro Pro qys Pro> 

1030 1040 1050 1060 1070 1080 

* ** * ** * ** *** 

OCA CCT GAA CTC CTG GGG GGA CCG TCA GTC TTC CTC TTC CCC CCA AAA CCC AAG GAC ACC 
CGT GGA CTT GAG GAC CCC CCT GGC AGT CAG AAG GAG AAG GGG GGT TTT GGG TTC CTG TC3G 
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr> 
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1090 1100 
* * ★ * 

CTC ATG ATC TCC CGG ACC CCT 
GkG TAG TAG AGG GCC TGG GGA 
Leu Het He Ser Arg Thr Pro 



17/55 



1110 1120 

* * * ♦ 

GAG GTC ACA IGC GT6 GTG GIG 
CTC CAG TGT ACG CAC CAC CAC 
Glu Val Thr Cys Val Val Val 



1130 1140 
* * * * 

GAC GTG AGC CAC GAA GAC 
CTG CAC TCG GTG CTT CTG 
Asp Val Ser His Glu Asp> 



1150 1160 1170 

♦ ★ * « * 4 

CCT GAG GTC AAG TTC AAC TGG TAC GTG GAC 
GGA CTC CAG TTC AAG TTG ACC ATG CAC CTG 
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp 



1180 1190 1200 

* * * * « * 

GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG 
CCX3 CAC CTC CAC GTA TTA CGG TTC TGT TTC 
Gly Val Glu Val Kis Asn Ala Lys Thr Lys> 
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1230 






* 


* 


* 


* 


* * 




* 


COG CGG 
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* 


* 
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Cys 


Lys 




1330 




1340 
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* 


It 




* 
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CTC TTT 
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CCC 
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Pro lie 


Olu Lys 
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Gin 




1390 




1400 


1410 






* 


* 
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* * 




* 


CTG CCC 


CXA TCC 


CGG 


GAT GAG CTS 


ACC AAG 


AAC 


CAG 


GAC GGG 


GGT AGG 


GCC 


CTA CTC GAC 


TGG TTC 


TTC 


GTC 


Leu Pro 


Pro Ser 


Arg 


Asp Glu Leu 


*rhr Lys 


Asn 


Gin 



1240 1250 1260 

ic * * * * 



1300 1310 1320 

* * It * * 



1360 1370 1380 

* « * * * 



1420 1430 1440 

* * * ★ * 



1450 1460 1470 

♦ ***** 

GGC TTC TAT CCC AGC GAC ATC GCC CTG GAG 
CCG AAG ATA GGG TCG CTC TAG CGG CAC CTC 
Gly Phe Tyr Pro Ser Asp He Ala Val Glu 



1480 1490 1500 

* * * * * ★ 

TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC 
ACC CTC TOG TTA OX: GTC GGC CTC TTC TTC 
Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn> 



1510 1520 1530 

* ***** 

TAC AAG AOC ACG CCT CCC CTG CTC GAC TCC 
ATC TTC TGG TGC GGA GGG CAC GAC CTC AGG 
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 



1540 1550 1560 

* * * * * * 

GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC 
CTC CCG AGG AAG AAG GAG ATC TCG TTC GAG 
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu> 



1570 1580 1590 

★ ***** 

ACC GTC GAC AAG AGC AGG TGG CAG CAG GGG 
TGG CAC CTC TTC TOG TCC ACC GTC GTC CCC 
Thr Val Asp Lys Ser Arg Trp Gin Gin Gly 



1600 1610 1620 

* * * * * * 

AAC GTC TTC TCA TGC TCC GTC ATC CAT GAG 
TTC CAG AAG AGT ACG AGG CAC TAC GTA CTC 
Asn Val Phe Ser Cys Ser Val Met His Glu> 
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1630 1640 1650 1660 1670 

******* *** 

GCT CTG CAC AAC CAC TAG ACG CAG AAG AGC CTC TCC CTG TCT CCG GGT AAA TQA 
CGA GAC GTG TTG GTG ATG TGC GTC TTC TC3G GAG AGG GAC AGA GQC CCA TTT ACT 
Ala Leu His Asn His Tyr Ito: Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys ***> 
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Fig.14A. 
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Fig.14B. 

550 560 570 580 590 600 

*** * * * * ** * ** 

CTT ACT ATT GAC AAA ATG CAG AAC AAA GAC AAA GGA CTT TAT ACT TGT CGT GTA MG AGT 
GAA TGA TAA CTG TTT TAC GTC TTG TTT CTG TTT CCT GAA ATA TC3A ACA GCA CAT TCC TCA 
Leu Itar lie Asp hys Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser> 

610 620 630 640 650 660 

****** * ** *** 

GGA CCA TCA TTC AAA TCT GTT AAC ACC TCA GTG CAT ATA TAT GAT AAA GCA GGC CCG GGC 
CCT GGT AGT AAG TTT AGA CAA TTG TOG AGT CAC GTA TAT ATA CTA TTT CGT CCG GGC CCG 
Gly Pro Ser Kie Lys Ser Val Asn Itor Ser Val His lie Ty^^ Asp Lys Ala Gly Pro Gly> 

670 680 690 700 710 720 

* ** * ** * * * it ** 

GAG CCC AAA TCT TGT GAC AAA ACT CAC ACA TGC OCA COG TCC CCA GCA CCT GAA CTC CTG 
CTC GGG TTT AGA ACA CTG TTT TGA GTG TGT ACG GGT GGC ACQ GGT OGT GGA CTT GAG GAC 
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu> 

730 740 750 760 770 780 

****** * ** *** 

GGG GGA CCG TCA GTC TTC CTC TTC CCC CCA AAA CCC AAG GAC AOC CTC ATG ATC TCC CGG 
CCC CCT GGC AGT CAG AAG GAG AAG GGG GGT TTT GGG TTC CTG TGG GAG TAC TAG AQG GCC 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg> 

790 800 810 820 830 640 

****** * ** *** 

ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC CAC GAA GAC CCT GAG GTC AAG TTC 
TGG GGA CTC CAG TGT ACG CAC CAC CAC CTG CAC TCG GTG CTT CTG GGA CTC CAG TTC AAG 
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe> 

850 860 870 880 890 900 

****** * ** *** 

AAC TGG TAC GTG GAC GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG 
TTG ACC ATG CAC CTG CCG CAC CTC CAC OTA TTA CGG TTC TGT TTC GGC GCC CTC CTC GTC 
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys fflir Lys Pro Arg Glu Glu Gln> 

910 920 930 940 950 960 

****** * ** *** 

TAC AAC AGC AOG TAC CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG CTG AAT 
ATG TTG TCG TGC ATG GCA CAC CAG TCG CAG GAG TGG CAG GAC GTG GTTC CTG ACC GAC TTA 
Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn> 

970 980 990 1000 1010 1020 

* ** * ** * ** * ** 

GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC CCA GCC CCC ATC GAG AAA ACC 
CCG TTC CTC ATG TTC ACG TTC CAG AGG TTG TTT CGG GAG GGT COG 006 TAG CTC TTT TGG 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr> 

1030 1040 1050 1060 1070 1080 

* ♦* ♦ ** * ** * ** 

ATC TCC AAA GCC AAA GGG CAG CCC CGA GAA CCA CAG GTG TAC ACC CTG CCC CCA TCC CGG 
TAG AGG TTT COG TTT CCC GTC GGG GCT CTT GGT GTC CAC ATG TGG GAC GGG GGT AGG GCC 
lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser A2:g> 
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1090 1100 HID 1120 1130 1140 



* * * 



* 



* 



Asp Glu I*u Thr Lys Asn Gin Val Ser Leu -Chr Cys Leu Val Lys Gly Pne Tyr «ro 

1"0 ^ 1180 ^ 1190 ^ 1200 

Asp lie Ala val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn lyr uys 

1210 1220 1230 1240 1250 1260 



♦ * * 



Pro Val Leu Asp Ser Asp Gly Ser Pne Pne i-eu lyr a 

1280 1290 ^ 1300 ^ 1310 ^ 1320 

c« »c ^ T« ^ ^ ^ ^ ^ 5^ ^ 

1330 1340 1350 



* 



TACACGCAGAAGAGCCTCTCCCTGTCTCCGQGTAAATGA 
AIGTCCGrcTTCTOSGW3AQGG3W:AGAGGCCCATTTACT 

Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys ***> 
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Fig.15A. 

10 20 30 40 50 60 

****** * ** *** 

ATG GTC AGC TAG TGG GAC ACC GGG GTC CTG CTG TGC GCG COC CTC AGO TCT CTG CTT CTC 
TAC CAG TCG ATG ACC CTG TGG CCC CAG GAC GAC ACG CGC GAC GAG TCG ACA GAC GAA GAG 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Cys Ala Leu Leu Ser Cys Leu Leu Leu> 

70 80 90 100 110 120 

* ** * ** * ** * ** 

ACA GGA TCT AGT TCC GGA GGT AGA CCT TTC GTA GAG ATG TAC ACT GAA ATC CCC QAA ATT 
TGT CCT AGA TCA AGG CCT CCA TCT GGA AAG CAT CTC TAC ATG TCA CTT TAG GOG CTT TAA 
Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu Met Tyr Ser Glu lie Pro Glu Ile> 

130 140 150 160 170 180 

****** * ** *** 

ATA CAC ATG ACT GAA GGA AGG GAG CTC GTC ATT OCC TGC CGG GTT AOG TCA CCT AAC ATC 
TAT GTG TAC TGA CTT CCT TCC CTC GAG CAG TAA GGG AOG GOC CAA TGC AGT GGA TTG TAG 
lie Kis Met Thr Glu Gly Arg Glu Leu Val He Pro Cys Arg Val rflir Ser Pro Asn Ile> 

190 200 210 220 230 240 

****** * ** *** 

ACT GTT ACT TTA AAA AAG TTT CCA CTT GAC ACT TTG ATC CCT GAT GGA AAA CGC ATA ATC 
TGA CAA TGA AAT TTT TTC AAA GGT GAA CTG TGA AAC TAG GGA CTA CCT TTT GCG TAT TAG 
Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg He Ile> 

250 260 270 280 290 300 

****** * ** *** 

TGG GAC AGT AGA AAG GGC TTC ATC ATA TCA AAT GCA ACG TAC AAA GAA ATA GOG CTT CTG 
ACC CTG TCA TCT TTC CCG AAG TAG TAT AGT TTA OGT TGC ATG TTT CTT TAT CCC GAA GAC 
Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu He Gly Leu Leu> 

310 320 330 340 350 360 

******* ** *** 

ACC TGT GAA GCA ACA GTC AAT GGG CAT TTG TAT AAG ACA AAC TAT CTC ACA CAT CGA CAA 
TGG ACA CTT OGT TGT CAG TTA CCC GTA AAC ATA TTC TGT TTG ATA GAG TGT GTA OCT GTT 
Ttir Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg Gln> 

370 380 390 400 410 420 

* ** *** * ** * ** 

ACC AAT ACA ATC ATA GAT GTC CAA ATA AGC ACA CCA CGC CCA GTC AAA TTA CTT AGA GGC 
TGG TTA TGT TAG TAT CTA CAG GTT TAT TOG TGT GOT GOG GGT CAG TTT AAT GAA TCT COG 
Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val Lys Leu Leu Arg Gly> 

430 440 450 460 470 480 

******* ** * ** 

CAT ACT CTT GTC CTC AAT TGT ACT GCT ACC ACT COC TTG AAC ACG AGA GTT CAA ATG ACC 
GTA TGA GAA CAG GAG TTA ACA TGA OGA TGG TGA GGX3 AAC TTG TGC TCT CAA GTT TAC TOG 
His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr Pro Leu Asn Thr Arg Val Gin Met Thr> 

490 500 510 520 530 540 

****** * ** « 

TGG AGT TAC CCT GAT GAA AAA AAT AAG AGA GCT TCC GTA AGG CGA CGA ATT GAC CAA AGC 
ACC TCA ATG GGA CTA CTT TTT TTA TTC TCT CGA AGG CAT TCC GCT GCT TAA CTG GTT TCG 
Trp Ser Tyr Pro Asp Glu Lys Asn Lys Arg Ala Ser Val Arg Arg Arg He Asp Gin Ser> 
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Fig.15B. 

550 560 570 580 590 600 

AAT TCC CAT GCC AAC ATA TTC TAC AGT GTT CTT ACT ATT GAC AAA ATG CAG AAC AAA GAC 

TTA AGG GTA CX^ TTG TAT AAG ATG TCA CAA GAA TGA TAA CTG TTT TAC GTC TTO TTT CTG 
Asn Ser His Ala Asn lie Phe Tyr Ser Val Leu Thr lie Asp Lys Met Gin Asn Lys Asp> 

610 620 630 640 650 660 

<* It * It * * * * * *-** 

AAA GGA CTT TAT ACT TGT CGT GTA AGG AGT QGA CCA TCA TTC AAA TCT GTT AAC ACC TCA 
TTT CCT GAA ATA TGA ACA GCA CAT TCC TCA CCT GGT AGT AAG TTT AGA CAA TTG TGG AGT 
Lys Gly I*eu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser> 

670 680 690 700 710 720 

* *** ***** *** 

GTG CAT ATA TAT GAT AAA GCA GGC CCG QGC GAG COC AAA TCT TGT GAC AAA ACT CAC ACA 
CAC GTA TAT ATA CTA TTT CGT CCG GGC COG CTC GGG TTT AGA ACA CTG TTT TGA GTG TGT 
Val His Xle Tyr Asp tys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Thr> 

730 740 750 760 770 780 

* *** ***** *** 

TGC CCA CCG TGC CCA GCA CCT GAA CTC CTG GGG GGA CCG TCA GTC TTC CTC TTC OCC CCA 
ACG GGT GGC ACG GGT CGT GGA CTT GAG GAC OCC CCT GGC AGT CAG AAG GAG AAG GGG GGT 
Cys Pro Pro Cys Piro Ala Pro Glu I-eu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro> 

790 800 810 820 830 840 

* *** ***** *** 

AAA CCC AAG GAC ACC CTC ATG ATC TCC OG6 ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC 
TTT GGG TTC CTG TGG GAG TAC TAG AGG GCC TGG Q3A CTC CAG TGT ACG CAC CAC CAC CTG 
Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp> 

850 860 870 880 890 900 

* ** * *** ** *** 

GTG AGO CAC GAA GAC CCT GAG GTC AAG TTC AAC TGG TAC GTG GAC GGC GTG GAG GTG CAT 
CAC TOG GTG CTT CTG GGA CTC CAG TTC AAG TTG ACC ATG CAC CTG CCG CAC CTC CAC GTA 
Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His> 

910 920 930 940 950 960 

* *** ***** *** 

AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AQC ACG TAC CGT GTG GTC AGC GTC 
TTA CGG TTC TGT TTC GGC GCC CTC CTC GTC ATG TTG TCG TGC ATG GCA CAC CAG TCG CAG 
Asn Ala Lys Ohr Lys Pro Arg Glu Glu Gin lyr Asn Ser Tbr Tyr Arg Val Val Ser Val> 

970 980 990 1000 1010 1020 

* ** * ***** *** 

CTC ACC GTC CTG CAC CAG GAC TGG CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC 
GAG TGG CAG GAC GTG GTC CTG ACC GAC TTA CCG TTC CTC ATG TTC ACG TTC CAG AGG TTG 
Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys Val Ser Asn> 

1030 1040 1050 1060 1070 1080 

* ** * *** ** *** 

AAA GCC CTC CCA GCC CCC ATC GAG AAA AGC ATC TCC AAA GCC AAA GGG CAG CCC OGA GAA 
TTT CGG GAG GGT CGG GGG TAG CTC TTT TOG TAG AGG TTT CGG TTT OCC GTC GGG GOT CTT 
Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu> 
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1090 1100 
* * * * 

CCA CAG GTG TAG ACC CTG CCC 
GGT GTC CAC ATC TGG GAC GGG 
Pro Gin Val Tyr Olir Leu Pro 



Fig.15C. 

1110 1120 
* * * * 

CCA TCC CGG GAT GAG CTC ACC 
GGT AGG GCC CTA CTC GAC TGG 
Pro Ser Arg Asp Glu Leu Thr 



1130 1140 
* * * * 

AAG AAC CAG GTC AGC CTG 
TTC TTG GTC CAG TCG GAC 
Lys Asn Gin Val Ser Leu> 



1150 1160 1170 

* * * * * * 

ACC TGC CTG GTC AAA GGC TTC TAT CCX AGC 
TGG ACG GPiC CAG TTT C?CG AAG ATA GGG TOG 
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 



1180 1190 1200 

* * * * * * 

GAC ATC GCC GTG GAG TGG GAG AGC AAT GGG 
CTG TAG CGG CAC CTC ACC CTC TCG TTA CCC 
Asp lie Ala Val Glu Trp Glu Ser Asn Gly> 



1210 1220 1230 

♦ * * * * -k 

CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT 
GTC GGC CTC TTG TTS ATG TTC TGG TK GGA 
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 



1240 1250 1260 

* ★ * * * * 

CCC GTG CTG GAC TCC GAC GGC TCC TTC TTC 
GGG CAC GAC CTG AGG CTG CCG AGG AAG AAG 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe> 



1270 1280 1290 

* * * * * * 

CTC TAC AGC AAG CTC ACC GTG GAC AAG MC 
GAG ATG TCG TTC GAG TGG CAC CTG TTC TCG 
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 



1300 1310 1320 

* -k * * * * 

AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC 
TCC ACC GTC GTC CCC TTG CAG AAG AGT AGG 
Arg Trp Gin Gin Gly Asn Val Phe Ser Cys> 



1330 1340 1350 

* * * * it * 

TCC GTG ATG CAT GAG GCT CTG CAC AAC CAC 
AGG CAC TAC GTA CTC CGA GAC GTG TTG GTG 
Ser Val Met His Glu Ala Leu His Asn His 



1360 1370 1380 

it * * * * * 

TAC ACG CAG AAG AGC CTC TCC CTG TCT CCG 
ATG TGC GTC TTC TCG GAG AGG G2^ AGA GGC 
Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro> 





* 




GGT 


AAA 


TGA 


CCA 


TTT 


ACT 


Gly 


Lys 
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Fig.16A. 

10 20 30 40 50 60 

* ** * ** * ** * ** 

ATG GTC AGC TAC TGG GAC ACC GGG GTC CTC CTC TGC GCG CTG CTC AGC TGT CTG CTT CTC 
TAG CAG TCG ATG ACC CTG TGG CCC CAG GAC GAC AOG CGC GAC GAG TCG ACA GAC GAA GAG 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser Cys Leu Leu Leu> 

70 80 90 100 110 120 

* ** « ** * ** * ** 

ACA GGA TCT AGT TCA GGT TCA AAA TTA AAA GAT CCT GAA CTG AGT TTA AAA GGC ACC CAG 
TGT CCT AGA TCA AGT CCA AGT TTT AAT TTT CTA GGA CTT GAC TCA AAT TTT CCG TC^ GTC 
Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro Glu Leu Ser Leu Lys Gly Thr Gln> 

130 140 150 160 170 180 

* ** * ** * ** * **' 

CAC ATC ATG CAA GCA GGC CAG ACA CTG CAT CTC CAA TGC AGG GGG GAA GCA GCC CAT 7^ 
GTG TAG TAC GTT OGT CCG GTC TGT GAC GTA GAG GTT AOG TCC OCC CTT CGT CGG GTA TTT 
His He ttet Gin Ala Gly Gin Tfhr Leu His Leu Gin Cys Arg Gly Glu Ala Ala His Lys> 

190 200 210 220 230 240 

* ★* « ** * ** * ** 

TOG TCT TTG CCT GAA ATG GTG AGT AAG GAA AGC GAA AGG CTG AGC ATA ACT AAA TCT GCC 
ACC AGA AAC GGA CTT TAC CAC TCA TTC CTT TCG CTT TCC GAC TCG TAT TGA TTT AGA COG 
Trp Ser Leu Pro Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser He Thr Lys Ser Ala> 

250 260 270 280 290 300 

TGT GGA AGA AAT GGC AAA CAA TTC TGC AGT ACT TTA ACC TTG AAC ACA GCT CAA GCA AAC 
ACA CCT TCT TTA COG TTT GTT AAG ACG TCA TGA AAT TGG AAC TTG TGT CGA GTT OGT TTG 
Cys Gly Arg Asn Gly Lys Gin Phe Cys Ser Thr Leu Thr Leu Asn Thr Ala Gin Ala Asn> 

310 320 330 340 350 360 

* ** * *★ * ** * ** 

CAC ACT GGC TTC TAC AGC TGC AAA TAT CTA GCT GTA CCT ACT TCA AAG AAG AAG GAA ACA 
GTG TGA CCG AAG ATG TCG ACG TTT ATA GAT CGA CAT GGA TGA AGT TTC TTC TTC CTT TGT 
His Thr Gly Phe Tyr Ser Cys Lys Ty^: Leu Ala Val Pro Thr Ser Lys Lys Lys Glu Thr> 

370 380 390 400 410 420 

* * ** * ** * ** 

GAA TCT GCA ATC TAT ATA TTT ATT AGT GAT ACA GGT AGA CCT TTC GTA GAG ATG TAC AGT 
CTT AGA CGT TAG ATA TAT AAA TAA TCA CTA TOT CCA TCT GGA AAG CAT CTC TAC ATG TCA 
Glu Ser Ala He Tyr He Phe He Ser Asp Thr Gly Arg Pro ttxe Val Glu tfet Tyr Ser> 

430 440 450 460 470 480 

* * * * ** * ** 

GAA ATC CCC GAA ATT ATA CAC ATG ACT GAA GGA AGG GAG CTC GTC ATT CCC TGC CGG GTT 
CTT TAG GGG CTT TAA TAT GTG TAC TGA CTT CCT TCC CTC GAG CAG TAA GGG ACG GCC CAA 
Glu He Pro Glu He He His Met 'Rir Glu Gly Arg Glu Leu Val .He Pro Cys Arg Val> 



490 500 510 520 530 540 

* ** * ** * ** * «* 

ACG TCA CCT AAC ATC ACT GTT ACT TTA AAA AAG TTT CCA CTT GAC ACT TTG ATC CCT GAT 
TGC AGT GGA TTG TAG TGA CAA TGA AAT TTT TTC AAA GGT GAA CTG TGA AAC TAG GGA CTA 
Thr Ser Pro Asn lie Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp> 
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Fig.16B. 

550 560 570 580 590 600 

* ♦* if ** * ** 

GGA AAA CGC ATA ATC TGG GAC AGT AGA AAG GGC TTC AIX: ATA TCA AAT GCA ACG TAC AAA 
OCT TTT GCG TAT TAG ACC CTG TCA TCT TTC OCG AftG TAC3 TAT AGT TTA OST TGC ATG TTT 
Gly Lrys Arg lie He Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Iiys> 

610 620 630 640 650 660 

* ** * it -k * ** ★ ** 

GAA ATA GGG CTT CTG ACC TGT GAA GCA ACA GTC AAT GGG CAT TTG TAT AAG ACA AAC TAT 
CTT TAT CCC GAA GAC TOG ACA CTT C6T TGT CAG TTA CCC OTA AAC ATA TTC TGT TTG ATA 
Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His lieu Tyr Lys Thr Asn Tyr> 

670 680 690 700 710 720 

* *** ***** * ** 

CTC ACA CAT CQA CAA ACC AAT ACA ATC ATA GAT GTC CAA ATA AGC ACA CCA CGC CCA GTC 
GAG TGT GTA GCT GTT TGG TTA TGT TAG TAT CTA CAG CTT TAT TCG TGT GGT GOG GGT CAG 
Leu Thr His Arg Gin Thr Asn iSur He He Asp Val Gin He Ser Thr Pro Arg Pro Val> 

730 740 750 760 770 780 

* ** *^** * ** * ** 

AAA TTA CTT AGA GGC CAT ACT CTT GTC CTC AAT TGT ACT GCT ACC ACT CCC TTG AAC AOG 
TTT AAT GAA TCT CCX3 GTA TCA GAA CAG GAG TTA ACA TGA OGA TGG TGA GGG AAC TTG TGC 
Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr tRur Pro Leu Asn Thr> 

790 800 810 820 830 840 

* *** *** ** * ** 

AGA GTT CAA ATG ACC TGG AGT TAC OCT GAT GAA AAA AAT AAG AAC GCT TCC GTA AGG CGA 
TCT CAA GTT TAC TGG ACC TCA ATG GGA CTA CTT TTT TTA TTC TTG OGA AGG CAT TCC GCT 
Arg Val Gin Met Ihr Trp Ser T^ Pro Asp Glu Lys Asn Lys Asn Ala Ser Val Arg Arg> 

850 860 870 880 890 900 

* *** *** ** * ** 

OGA ATT GAC CAA AGC AAT TCC CAT GCC AAC ATA TTC TAC AOT GTT CTT ACT ATT GAC AAA 
GCT TAA CTG GTT TCG TTA AGG GTA GGG TTG TAT AAG ATG TCA CAA GAA TGA TAA CTG TTT 
Arg He Asp Gin Ser Asn Ser His Ala Asn He Phe Tyr Ser Val Leu Ihr He Asp Lys> 

910 920 930 940 950 960 

* *** *** ** * ** 

ATG CAG AAC AAA GAC AAA GGA CTT TAT ACT TGT OGT GTA AGG AGT GGA CCA TCA TTC AAA 
TAC GTC TTG TTT CTG TTT OCT GAA ATA TGA ACA GCA CAT TCC TCA CXTT GGT AGT AAG TTT 
Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys> 

970 980 990 1000 1010 1020 

* ** * *** ** * ** 

TCT GTT AAC ACC TCA GTG CAT ATA TAT GAT AAA GCA GGC CCG GGC GAG CCC AAA TCT TGT 
AGA CAA TTG TC5G AGT CAC GTA TAT ATA CTA TTT CGT CCG GGC CCG CTC GGG TTT AGA ACA 
Ser Val Asn Thr Ser Val His He Tyr Asp Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys> 

1030 1040 1050 1060 1070 1080 

* ** * *** ** * ** 

GAC AAA ACT CAC ACA TGC CCA CCG TGC CCA GCA OCT GAA CTC CTG GGG GGA CCG TCA GTC 
CTG TTT TGA GTG TGT ACG GGT GGC ACG GGT CGT GGA CTT GAG GAC CCC COT GGC AGT CAG 
Asp Lys Thr His Thr Cys Pro Pro Qys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val> 
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Fig.16C. 

1090 1100 1110 1120 1130 1140 

*** * *** ***** 

TTC CTC TTC CCC CCA AAA CCC AAG GAG ACC CTC ATG ATC TOO CGG ACC COT GAG GTC ACA 
AAG GAG AAG GGG GGT TTT GGG TTC CTG TGG GAG TAC TAG AGG GCC TGG GGA CTC CAG TGT 
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr> 

1150 1160 1170 1180 1190 1200 

* **•* ** * ** * ** 

TGC GTG GTG GTG GAC GTG AGC CAC GAA GAC OCT GAG GTC AAG TTC AAC TGG TAC GTG GAC 
ACG CAC CAC CAC CTG CAC TCG GTG CTT CTG GGA CTC CAG TTC AAG TTG ACC ATG CAC CTG 
Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp> 

1210 1220 1230 1240 1250 1260 

*** * *** ***** 

GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG TAC AAC AGC ACG TAC 
CCG CAC CTC CAC GTA TTA CGG TTC TGT TTC QOC GCC CTC CTC GTC ATG TTG TCG TGC ATG 
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser a!tor 'ryr> 

1270 1280 1290 1300 1310 1320 

**** *** ***** 

CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TOG CTG AAT GGC AAG GAG TAC AAG 
OCA CAC CAG TCG CAG GAG TGG CAG GAC GTG GTC CTG ACC GAC TTA CCG TTC CTC ATG TTC 
Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys> 

1330 1340 1350 1360 1370 1380 

*** * *** ***** 

TGC AAG GTC TCC AAC AAA GCC CTC CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA GCC AAA 
ACG TTC CAG AGG TTG TTT CGG GAG GGT COG GGG TAG CTC TTT T®3 TAG AGG TTT COG TTT 
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pfo lie Glu Lys Thr lie Ser Lys Ala Lys> 

1390 1400 1410 1420 1430 1440 

*** * *** ***** 

GGG CAG CCC CGA GAA CCA CAG GTG TAC ACC CTG CCC OCA TCC COG GAT GAG CTG ACC AAG 
CCC GTC GGG GCT CTT GGT GTC CAC ATG TGG GAC GGG GGT AGG GCC CTA CTC GAC TGG TTC 
Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys> 

1450 1460 1470 1480 1490 1500 

*** * *** ***** 

AAC CAG GTC AGC CTG ACC TGC CTG GTC AAA GGC TTC TAT CCC AGC GAC ATC GCC GTG GAG 
TTG GTC CAG TCG GAC TGG ACG GAC CAG TTT CCG AAG ATA GGG TCG CTG TAG CGG CAC CTC 
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu> 

1510 1520 1530 1540 1550 1560 

**** *** ***** 

TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT OCC GTG CTG GAC TCC 
ACC CTC TCG TTA CCC GTC GGC CTC TTG TTG ATG TTC TOG TGC GGA GGG CAC GAC CTG AGG 
Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser> 

1570 1580 1590 1600 1610 1620 

*** * *** ***** 

GAC GGC TCC TTC TTC CTC TAC AGC AAG CTC ACC CTG GAC AAG AGC AGG TOG CAG CAG GGG 
CTG CCG AGG AAG AAG GAG ATG TOG TTC GAG TGG CAC CTG TTC TCG TCC ACC GTC GTC CCC 
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly> 
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Fig.16D. 

1630 ^ 1640 ^ 1650 ^ 1660 ^ 1670 ^ 1680 

AAC TTC TC^ TCC GTC ATC CAT GAG GCT CTG CAC AAC CAC TAG ACG CAG AM MC 

JJSS^ISIS^AGGCACTACGTACaCCGAGACGTOrr^ 

IS Si Phe Ser Cys Ser Val Met His Glu Ala I^u His Asn Hxs Gin Lys Ser> 



1690 

CTC TCC CTG TCT 
GAG AGG GAC ASA 
Leu Ser Leu Ser 



1700 
* * 

COG GGT AAA TGA 
GGC CCA TTT ACT 
Pro Gly Lys ***> 
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Fig . 2 1 A. >EcoRI_site 



10 20 30 40 50 I 60 70 80 

TTa3aACaX»CGTCX»GCTAGCaGA^^ 

M V s y> 

1 4 

>Bs|^EIjDa:id^e 

I 

90 100 110 120 130 140 1 150 160 

TGGGACACCGGC^TCCTCCTCTGCXS^ 
ACXXTCTGGCXrCAGGACXSAC^^ 

WDTGVLLCALLSCLLLTGSS> 
FLTl SS > 

S G> 

^> 

G R P P Vi> 
31 

^> 

170 180 190 200 210 220 230 240 

J^GATGTACAGTGa^TCCCCGAAAT^^ 
TCTCTACATGTCACTTTAGG^ 

EMYSEI PEIIHMTEGREriVIPCRVTS> 

57 

.HFLTl D2 > 

250 260 270 280 290 300 310 320 

CTAACATCACTOTTACTTTA^ 
GATTGTAGTGACAATGAAATTTTTTC^^ 

PNITVTLKKFPLDTLIPDGKRIIWDSR> 

84 

PFLTl D2 ^> 

330 340 350 360 370 380 390 400 

AAGGGCmx:7m:ATATCAAATGCAACGTAC^^ 




410 420 430 440 450 460 470 480 

TAAGAauUVCTATX:rK3l^^ 
ATTCTGTTTGATAGAGTGTGTAGCTGTTl^ 

KTNYLTHRQTNTIII> 

HFMl D2 > 

VVLSPSHGIEI.> 

137 

JJFIJKI D3 > 
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490 500 510 520 530 540 550 560 

CTGTTGGAGAAAAGCTTGTCTTAAATTGTACAG^ 
GACAACCTCTTTTCGAACAGAATTTAAC^ 

SVGEKLVLNCTARTELNVGIDFNWEYP> 

164 

^HFLKl D3__ > 



570 580 590 600 610 620 630 640 

TCTTCGAAGCATCAGCATAAGAAACTTCTAAACCGAGACCTAA^ 

AGAAGCTTCGTAGTCGTATTCTTTGAACATT^^ 
SSKHQHKKLVNRDLKTQSGSEMKKFLS> 

191 

_HFLK1 D3. > 



650 660 670 680 690 700 710 720 

CACCITAACTATAGATCGTGTAACCCG^ 

GTGGAATTGATATCTACCAC^ 

TLTIDGVTRSDQGLYTCAASSGLMTK> 

217 



JiFLKl D3. 



>Srf_Bridge_ 

730 740 750 [ 760 770 780 790 800 
AGAACAGCACATTTCTCAGGGTCCATCA^^ 
TCPTCTCGTCTAAACAGTXXCA^ 
KNSTFVRVHEK> 
HFLKl D3 ^> 

G P G> 
> 

DKTHTCPPCPAPE> 

244 

^FCACl (A) ^> 

810 820 830 840 850 860 870 880 

CTCCa<XX3GGGACCGTCMTCr^ 

GAGGACCCCCCTQQCMTC^GAftGGAGAAGQQ^ 
LLGGPSVFLFPPKPKDTLMISRTPEVT> 

271 



^CACl(A). 



890 900 910 920 930 940 950 960 

ATGCGTQGTOGTOGACGTCAGCCACGAAGACOT 
TACGCACCACCACCTGCACTCGGTGCTTCTCGGACTCCAGT^^ 

CVVVDVSHEDPEVKFNWYVDGVEVHN> 

297 



_FCAC1 (A), 



970 980 990 1000 1010 1020 1030 1040 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACOTA^ 
GGTTCTGTTTCGQCGCCCTCXrTCGTa^G 

AKTKPREEQYNSTYRVVSVLTVI,HQDW> 

324 



..FCACl (A>, 
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Fig.21C, 

1050 1060 1070 1080 1090 1100 1110 1120 

CTOAATCGCAAGCSftGTACAACSWXaM^ 

GftCTTACCGTrCCTCATCTTOMiXSW^^ 
LNGKEYKCKVSNKALPAPIEKTISKAK> 

351 

FCACl (A)___ ^> 



>A>C_A_allo1^^ 
I 

>G>T_;^allotype 

I I 

1130 1140 1150 1160 1170 | 1180 1190 1200 

AGGa^CXrCCaSftGAACCACftOGTOTACACCCTGCXCC^ 

TXXCGTCGGGGCKrTTOCn<nCCAC3^T^^ 

GOPREPQVYTLPPSRDELTKNQVSLT> 

^ 377 
.FCACl (A) ^ _ * 



1210 1220 1230 1240 1250 1260 1270 1280 

QCCTOGTCAAAGGCTTCTAima«a»ACAia3CC^ 
CXSGACCaGTTTCCGAAGATAGCSGTCGCTGTAGCGGCAC^ 

CLVKGFyPSDIAVEWESKGQPENNYKT> 



404 

]PC£C1 (A). 



>T>C 



1290 1300 1310 1320 1330 1340 1350 1360 

ACGCXriXXCXSlXSCTCGaCTaXJACGGCTC^ 

KXXSGACSGGCACGACCTGAGGCTXXXGftQGAAGAAGGAGAT^ 
TPPVLDSDGSFFLYSKLTVDKSRWQQG> 



431 

JPCAC1(A)____ ■ 



1370 1380 1390 1400 1410 1420 1430 1440 

GAACGTCTTCraaGCTX:CGTCATCC^ 

CTTGCAGiUVGftGTAaSftQGCACTACGT^^ 

NVFSCSVMHEALHNHYTQKSLSLSP<> 



457 

PCACKA) * 



>NotI_site 

I 

11450 
AATCAGCX3GCCGC 
TTACTKXSCCQGCG 
K *> 
458 

^> 
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Fig. 



ia.22A. 

i 

10 20 30 40 50 I 60 70 80 

AAGCTTGGXSKri^^ 
TOXiXSSUMXCGACGTCCAGCTA^^ 

M V S Y> 
1 4 
> 

>BspEUM:idge 
I 

90 100 110 120 130 140 1 150 160 

ACCCTGTCGCCCCAGGACGACACGCGOGACG^ 

WDTGVLLCALLSCLLLTGSS> 
FLTl SIGNM* SEQOTWCE > 

S G> 

> 

G R P F V> 
31 

^> 

170 180 190 200 210 220 230 240 

AGAGATGTACAGTCAAMC(XXX3^ 

TCTCTACATGTaCTTTi^^ 

EMYSEIPEIIHMTEGREI.VIPCRVTS> 

57 

^FLTl IG DOMAIN 2 ^> 

250 260 270 280 290 300 310 320 

GATTCTAGTGACAATCAAATTTITT^^ 

PNITVTIiKKFPLDTLIPDGKRIIWDSR> 

84 



JPLTl IG DOMAIN 2. 



330 340 350 360 370 380 390 400 

AAGQGCTTCATCATATCAAATG^ 

KGPIISNATYKEIGLLTCEATVNGHIiY> 

111 

FLTl IG DOMAIN 2 ^ ^> 



410 420 430 440 450 460 470 480 

TAAGACAAACTATCTCACAC^^ 
ATTCnXSTTTCATAGAGTCTGTAGC^ 

KTNYI/THRQTNTIID> 
FLTl IG DOMAIN 2 > 

IQLI,PRKSLEL> 

137 

V BGFR3 (FLT4) IG DC»4AIN 3 > 
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490 500 510 520 530 540 550 560 

TCGTAGGGGAGAAGCTGGTCCTCAACriVXACCGTGT^ 
ACCATCCCCTCTTCGACCAGGAGTTGACGTC^^ 

LVGEKLVLNCTVWAEFNSGVTFDWDYP> 

164 

VEGFR3 <FLT4) IG DC»1AIN 3 > 

570 580 590 600 610 620 630 640 

GGGAAtSCAGGCAGAGCGGGGTAAGTGGGTGCCCGAGCXa^^ 
CCCTTCGTCCGTCTXTGCCCCATTCACCCACGGGCO^^ 
GKQAERGKWVPERRSQQTHTELSSILT> 

191 

VBGFR3 (FLT4) IG DC»1AIN 3 > 

650 660 670 680 690 700 7X0 720 

CATCCACAACGTCAGCCAGCACGACCTCGGCTCGT^ 
GTAGGTGTTGCAGTCX3GTCG1XX:Q^^ 

IHNVSQHDIiGSyVCKANNGIQRFRES> 

217 

.VEGFR3 {FLT4) IG DOMAIN 3 > 

730 740 750 760 770 780 790 800 

CCGACSGOtlATTGTCCATGAAAATCGCCCGG^ 
GGCTCC»GTAACACCTftCT^ 
TEVIVHEN> 

_37BGFR3 {FLT4) IG > 

G P 6> 
^> 

DKTHTCPPCPAPELLO 

244 

^FCACl - A ALLOTVPE ^> 

810 820 830 840 850 860 870 880 

OSACCGTCAGTCTTCCTCTTCCCCCCAAAAC 




JFCACl - A ALLOTYPE. 



890 900 910 920 930 940 950 960 

GGTCXSAOSTGAGCCACGAAGAC^^ 

CX:ACX:i<X:ACTCGGTGCTTCaX3GGACTC 

VDVSHEDPEVKFNWYVDGVEVHNAKT> 

297 

FCACl - A ALLOTYPE — > 



970 980 990 1000 1010 1020 1030 1040 

AGCCXXX3GGAQGAGCASTACAAC7«X^ 




_FCAC1 - A ALLOTYPE^ 
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Fig.22C. 



1050 1060 1070 1080 1090 1100 1110 1120 

AAGGAGTACAAGTCCAAGGTCTCCAACAAAGCCCTCCCi^^ 
TTCCTCATGTTCACGTTCCAGAGGTTC^^ 
KEYKCKVSNKALPAPIEKTI SKAKGQP> 

351 

_FCAC1 - A ALLOTYPE ... ^> 

>A>C J\_al lotype 

I 

>G>T_A_allotype 
I I 

1130 1140 1150 1160 1 1170 1180 1190 1200 

ccgagaacx:acaggtctacaccctgcccccatcccg^ 

GGClXnyroGTCTCXIACATOTQQGA^ 

REPQVYTLPPSRDELTKNQVSLTCLV> 

377 

^FCACl - A AUjOTYPE ^> 

1210 1220 1230 1240 1250 1260 1270 1280 

AAQQCTTCTATCCCACXGACATCG^ 
TTCOGAAGATAGGGTCGCTOTAGCGGCACCTC^ 

KGFYPSDIAVEWESNGQPENNYKTTPP> 

404 

F CACl - A ALLOTYPE . ^> 

>T>C 
I 

1290 1300 1310 1320 1330 1340 1350 1360 

GTGCTOGACTCCGACXSCKn^^ 

CAOSACCTCAGGCTGCCGAGGAAGAAGGAGATATCGTTCGA^ 
VLDSDGSFFLYSKLTVDKSRWQQGNVF> 

431 

FCACl - A ALLOTYPE ^> 



>NotI_site 
I 

1370 1380 1390 1400 1410 1420 1430 1440 

CTCATGCTCCGTGATCCATGAGGCTCTGCACAACCACTACACGCAGAA^^ 
GAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGIGCGTCTTCI^^ 

SCSVMHEALHNHYTQKSLSLSPGK*> 

455 

F CACl - A ALLOTYPE > 

CCGC 
QGCG 
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m 

S SSI 



0.0 



Fig.23. 




2.5 5.0 7.5 10.0 

[Modified Fit Receptor] (nM) 



• Flt1D2Flk1D3.FcdeltaC1(a) 
A Flt1 D2VEGFR3D3.FcdeItaC1 (a) 
VTIE2-FC 
■ Flt1(1-3)-Fc 
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Fig.24A. 

10 20 30 40 50 60 

* * * * * * 

ATC gix:agctactqggm:axgqggtcctgc^ agc tgt ctg ctt ctc 

TAG CAG TCG ATG ACC CTG TOG CCC GAG GAC GAG AOG CQC GAG GAG TOG ACA GAG GAA GAG 
MVSyWDTGVLLCALLSCLLL> 
_1 S .hFLTl SIGBEMi SBCSJEIICS ^15 20> 

70 80 90 100 110 120 

* * * * * * 

ACA GGA TCT ACT TOC QGA ACT GAT AGC QGT AGA OCT TTC CTA GAG ATG TAG ACT GAA ATC 
TOT CCT AGA TCA AOG COT TCA CTA TOG OCA TCT GGA AAG GAT CTC TAG ATS TCA CTT TAG 

T G S S S G> 
21_hFLTl SIGNAL SBQl26> 

SDTGRPFVEMYSEI> 
27 30 hFLTl IG TXmm 2 ^40> 



130 140 150 

* * * 

CCC GAA ATT ATA GAG ATC ACT GAA GGA AOG 
GGG CTT TAA TAT GTS TAG TGA CTT CCT TCG 

PEIIHMTEGR 
41 45 hELTl IG 



160 170 180 

* * * 

GAG CTC GTC ATT CCC TGC COG GTT ACG TCA 
CTC GAG CAG TAA GOG ADG GCC GAA TOG ACT 
ELVIPCRVTS> 
DOMAIN 2 55 ^60> 



190 200 210 220 230 240 

* * * * * * 

CCT AAG ATC ACT GTT ACT TTA AAA AAG TTT OCA dT GAG ACT TTC ATC OCT GAT QGA AAA 
GGA TIG TAG TGA CAA TGA AAT TTT TTC AAA GCT GAA CTC TGA AAG TAG GGA CTA OCT TTT 
PNITVTLKKFPLDTLIPDGK> 

61 65 JjELTI IG DOMAIN 2 75 . — ^80> 

250 260 270 280 290 300 

* * * * * * 
OGC ATA ATC TOG GAG AGA AAG GGC TTC ATC ATA TCA AAT GGA AOG TAG AAA GAA ATA 
GOG TATTAGACCCTCTCATCTTTCCCGAAGTAGTATACTTTACOTTQCATO TTT CTT lAT 

RIIWDSRKGFIISNATYKEI> 
81 ^85 hELTl IG DC»5AIN 2 95 ^100> 

310 320 330 340 350 360 

* * * * * * 
GOG CTTCIGACCICTGAAGCAACAGTCAATGQGCATTTOTATAAG ACA AAG TAT CTC AGA 
COG GAA GAG TGG ACA CIT CGT TCT CAG TTA CCC CTA AAG ATA TTC TCT TTC ATA GAG TCT 

GLLTCEATVNGHLYKTNyLT> 
101 105 hFLTl IG DOMAIN 2 ^115 ^120> 

370 380 390 400 410 420 

* * * * * * 
CAT OGA CAA AGC AAT AGA ATC ATA GAT GTC GOT CTC ACT CCG TCT GAT QGA ATT GAA CTA 
CTA GCT GTT TOG TIA TCT TAG TAT CTA CAG CAA GAG TCA GGC AGA GOA OCT TAA CTT GAT 

HRQTNTIID> 

121 .hFLTl IG DOMAIN 2 ^129_> 

VVLSPSHGIEL> 

130 hFUa IG DOMAIN 3 ^140> 
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Fig.24B. 

430 440 450 460 470 480 

* * * * * * 

TCT GIT GGA GAA AAG CTT GTC TTA AAT TOT ACA GCA AGA ACT GAA CTA AAT GTO QQG ATT 
AGA CAA (XT CTT TIC GAA CftG AAT TTA ACA TGT OGT TCT TGA CTT GAT TTA CAC COG TAA 
SVGEKLVLNC TART E IiNVG I> 
141 ^145 VFIKL IG DOMAIN 3 ^155 ^160> 

490 500 510 520 530 540 

* * * * * * 

GAC TIC AAC TOG GAA TAG COT TCT TOG AAG CAT CftG CAT AAG AAA CTT GTA AAC CGA GAC 
CTC AAG TTG ACX! CTT ATG GGA AGA AGC TTC GEA GTC GTA TTC TTT GAA CAT TTG GCT CTG 
DFNWEYPSSKHQHKKLVNRD> 
161 ^165 hFLKl IG DOMAIN 3 ^175 180> 

550 560 570 580 590 600 

* * * * * * 

CTA AAA ACC CAG TCT GGG AGT GAG ATG AAG AAA TTT TTG AGC AOC TTA ACT ATA GAT GGT 
GAT TTT TGG GTC AGA GCC TCA CIC TAC TTC TTT AAA AAC TOG TOG AAT TGA TAT CPA CCA 
LKTQSGSEMKKFLSTLTIDG> 
181 185 hFLKl IG DOMAIN 3 ^195 200> 

610 620 630 640 650 660 

* * * * * * 

GTA ACC COG AGT GAC CAA GGA TTS TAC ACC TGT GCA GCA TOC AGT GGG CTG ATG ACC AAG 
CAT TOG GCC TCA CTC GTT CCT AAC ATG TGG ACA OGT OGT AQG TCA CCC GAC TAC TGG TTC 
VTRSDQGLYTCAAS SGLMTK> 
201 ^205 tmSKl IG DOMAIN 3 215 220> 

670 680 690 700 710 720 

* * * * * * 

AAG AAC AGC ACA TTT GTC AQG GTC CAT GAA AAG GAC AAA ACT CAC ACA TOC OCA COG TOO 
TTC TTG TOG TGT AAA CAG TOC CAG GTA CTT TTC CTG TTT TGA GT6 TGT ACG GGT GGC ACG 

KNSTFVRVHEK> 
221 hFLKl IG DOMAIN 3 231> 

DKTHTCPPC> 
232 hPCACl A ?40> 

730 740 750 760 770 780 

* * * * * * 

CCA GCA CCT GAA CTC CTG GGG GGA 006 TCA GTC TTC CTC TTC CCC OCA AAA CCC AAG GAC 
GGT CGT GGA CTT GAG GAC CCC OCT GGC AGT CftG AAG GAG AAG GGG GGT TTT GGG TTC CTG 
PAPELLGGPSVFLFPPKPKD> 

241 ^245 JiPCAd A 255 .260> 

790 800 810 820 830 840 

* * * * * * 

ACC CTC ATG ATC TOC OQG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC CAC GAA 
TGG GAG TAC TAG AGG QOC TOG GGA CTC CAG TGT ACG CAC CAC CAC CTG CAC TCG GTG CTT 
TLMISRTPEVTCVVVDVSHE> 
261 ^265 JiPCACl A 275 280> 

850 860 870 880 890 900 

* * * * * * 

GAC OCT GAG GTC AAG TTC AAC TGG TAC GTG GAC GGC GTG GAG GTG CAT AAT GQC AAG ACA 
CTG GGA CTC CAG TTC AAG TTG ACC ATG CAC CTC COG CAC CTC CAC GTA TTA OGG TTC TGT 
DPEVKFNWYVDGVEVHNAKT> 
281 ^285_ .hPC^l A 295_ 300> 
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Fig.24C. 

910 920 930 940 950 960 

* * * * * * 

AAG OC3G CX3G GAG GAG CAG TAC AAC AGC AC5G TAC C3GT GIG GPTC AGC GTC CTC ACC GTC CTG 
TTC GGC QCC CTC CTC GTC ATG TOG TOG TGC ATG GCA CAC CAG TOG CAG GAG TGG CAG GAC 
KPREEQyNSTyRVVSVLTVL> 
301 ^305 JaPCflCl A 315 ^320> 

970 980 990 1000 1010 1020 

* * * * * * 

CAC CAG GAC TOG CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC CTC CCA 
GTG GTC CTG ACC GAC TEA COG TTC CTC ATG TTC ACG TTC CAG AQG TIG TTT CGG GAG GGT 
HQDWL.NGKEYKCKVSNKALP> 
321 ^325 hPCaCl A 335 ^340> 

1030 1040 1050 1060 1070 1080 

* * * * * * 

GCC CCC ATC GftS AAA ACC ATC TOC AAA QCC AAA QQG CAG COC OGA GAA OCA CAG GTG TAC 
OGG QQG TAG CTC TTT TOG TAG AQG TTT OQG TTT CCC GTC QQG GCT CTT GGT GTC CAC ATG 
APIEKTISKAKGQPREPQVY> 
341 ^345 VFOCl A 355 360> 

1090 1100 1110 1120 1130 1140 

* * * * * * 

ACC CTG CCC OCA TOC OQG GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG AOC TGC CTG GTC 
TOG GAC GOG GGT AQG GCC CTA CTC GAC TGG TTC TTC GTC CAG TOG GAC TGG ACG GAC CAG 
TLPPSRDELTKNQVSLTCLV> 
36X ^365 hPCACl A 375 ^380> 

1150 1160 1170 1180 1190 1200 

* * * * * * 

AAA GGC TTC TAT COC AGC GAC ATC GCC GTG GAG TGG GAG AGC AAT GGG CAG CX3G GAG AAC 
TTT OOG AAG ATA GOG TOG CTG TAG OQG CAC CTC ACC CTC TCG TTA CCC GTC GGC CTC TTG 
KGFYPSDIAVEWESNGQPEN> 
381 385 JiPCACl A 395 j400> 

1210 1220 1230 1240 1250 1260 

* * * * * * 

AAC TAC AAG ACC AOG OCT OOC GfTG CTG GAC TOC GAC GGC TOC TTC TIC CTC TAC AGO AAG 
TIG ATC TTC TGG TGC GGA QQG CAC GAC CIG AQG CTG COG AQG AAG AAG GAG ATG TCG TTC 
NYKTTPPVLDSDGSFFLYSK> 

401 405 HFOCl A ^415 420> 

1270 1280 1290 1300 1310 1320 

* * * * * * 

CTC ACC GTC GAC AAG AGO AGG TOG CAG CAG QQG AAC GTC TTC TCA TGC TOC GTC ATG CAT 
GAG TOG CAC CTC TTC TCG TOC ACC GTC GTC OOC TTC CAG AAG AGT AOG AQG CAC TAC GTA 
LTVDKSRWQQGNVFSCSVMH> 
421 ^425 JiFC^l A 435 440> 

1330 1340 1350 1360 1370 

* * * * * 

GAG OCT CTC CAC AAC CAC TAC AOG CAG AAG AGC CTC TOC CTC TCT COG GGT AAA TGA 
CTC OGA GAC GTC TIG GTC ATG TOO GTC TTC TOG GAG AQG GAC AGA GGC OCA TTT ACT 
EALHNHYTQKSLSLSPGK*> 
44 1 4 4 5 h PQSCl A _455 ^458 > 
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Fig.25A. 



DME - Challenge 
+ Flt1D2VEGFR3D3.FcACT(a) 

+ Flt1D2Flk1D3.FcAC1(a) 
+ R-^C 
+ NAS 
+AB2 
+ A40 
+ Flt1 (1-3) Fc 
VEGF165 
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Fig.25B. 

DME - Challenge 
+ Flt1D2VEGFR3D3.FcAC1(a) 

+ Flt1D2Flk1D3.FcAC1(a) 
+ R-»C 
+ NAS 
+AB2 
+ A40 
+ Flt1 (1-3) Fc 
VEGF165 
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VEGF - R2 



Fig.25C. 



CEt 




6.0 Fold Modified 
Flt1 Receptor 
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Fig.26A. 



m 



DME - Challenge 
tCHO-VEGFR1 R2.FCAC1 (a) 
sCH0-Flt1 D2Flk1 D3.FCAC1 (a) 
tCHO-Flt1 D2Flk1 D3.FcAC1 (a) 

VEGF 165 
tCHO-VEGFR1 R2.FCAC1 (a) 
sCHO-Flt1D2Flk1 D3.FcAC1 (a) 
tCHO-Flt1D2Flkl DS.FcACI (a) 
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Fig.26B. 



DME - Challenge 
tCHO-VEGFR1 R2.FCAC1 (a) 
sCHO-Flt1 D2Flk1 DS.FcACI (a) 
tCHO-Flt1 D2Flk1 DS.FcACI (a) 

VEGF 165 
tCHO-VEGFRI R2.FCAC1 (a) 
sCHO-Flt1D2Flk1 DS.FcACI (a) 
tCHO-Flt1D2Flk1 DS.FcACI (a) 
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Fig.29. 




Y Intercept = 0.989 nM 
X Intercept = 0.936 nM 
Slope = -1.06 
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Fig.30. 
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Y Intercept = 0.988 nM 
X Intercept = 0.926 nM 
Slope = -1 .07 



OE+00 5E-10 1E-09 2E-09 2E-09 

Total VEGF Added (M) 

SUBSTITUTE SHEET (RULE 26) 



3E-09 3E-09 



wo 00/75319 



48/55 



10/009 

PCT/USOO/14142 




SUBSTITUTE SHEET (RULE 26) 



wo 00/75319 



10/009852 

PCT/USOO/14142 



49/55 



Fig.32. 




Elution Volume (ml) 



Fig.33. 




Elution Volume (ml) 

SUBSTITUTE SHEET (RULE 26) 



wo 00/75319 



10/009852 



PCT/DSOO/14142 



50/55 



s 

m 



1.0 



0.8 



E 0.6 
1 0.4 



0.2- 



0.0 



11 



Fig.34. 



— Refractive Index 
o Molecular Weight 

Mw = 44 390 
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Fig.35. 



— Refractive Index 
o Molecular Weight 

Mw = 113 300 
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Fig.37. 
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SEQUENCE LISTING 

<110> Nicholas J. Papadopoulos et al . 

<120> MODIFIED CHIMERIC POLYPEPTIDES WITH IMPROVED 

PHARMACOKINETIC PROPERTIES AND METHODS OF MAKING 
AND USING THEREOF 



<130> REG 710-A-US 



<140> Not Yet Known 
<141> Filed Herewith 



<150> PCT/USOO/14142 
<151> 2000-05-23 



<150> 60/138,133 
<151> 1999-06-08 



<160> 38 



<170> FastSEQ for Windows Version 3.0 



<210> 1 

<211> 1704 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1701) 



<400> 1 

atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg etc age 48 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 
15 10 15 

tgt ctg ctt etc aca gga tet agt tea ggt tea aaa tta aaa gat cct 96 
Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro 
20 25 30 

gaa ctg agt tta aaa ggc acc cag cac ate atg caa gca ggc cag aca 144 
Glu Leu Ser Leu Lys Gly Thr Gin His lie Met Gin Ala Gly Gin Thr 
35 40 45 

ctg cat etc caa tgc agg ggg gaa gca gee eat aaa tgg tet ttg cct 192 
Leu His Leu Gin Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro 
50 55 60 

gaa atg gtg agt aag gaa age gaa agg ctg age ata act aaa tet gee 240 
Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser lie Thr Lys Ser Ala 
65 70 75 80 

tgt gga aga aat ggc aaa caa ttc tgc agt act tta acc ttg aac aca 288 
Cys Gly Arg Asn Gly Lys Gin Phe Cys Ser Thr Leu Thr Leu Asn Thr 
85 90 95 

get caa gca aac cac act ggc ttc tac age tgc aaa tat eta get gta 336 
Ala Gin Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val 
100 105 110 



1 



cct act tea aag aag aag gaa aca gaa tct gca ate tat ata ttt att 384 
Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala lie Tyr lie Phe lie 

115 120 125 

agt gat aca ggt aga cct ttc gta gag atg tac agt gaa ate ecc gaa 432 
Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu He Pro Glu 
130 135 140 

att ata cac atg act gaa gga agg gag etc gtc att ecc tgc egg gtt 480 
He He His Met Thr Glu Gly Arg Glu Leu Val He Pro Cys Arg Val 
145 150 155 160 

acg tea cct aac ate act gtt act tta aaa aag ttt cea ett gac act 528 
Thr Ser Pro Asn He Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr 

165 170 175 

ttg ate cct gat gga aaa egc ata ate tgg gac agt aga aag ggc ttc 576 
Leu He Pro Asp Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe 
180 185 190 

f^i ate ata tea aat gca acg tac aaa gaa ata ggg ctt ctg ace tgt gaa 624 

S He He Ser Asn Ala Thr Tyr Lys Glu He Gly Leu Leu Thr Cys Glu 

S 195 200 205 

!J! gca aca gtc aat ggg eat ttg tat aag aca aac tat etc aca cat cga 672 

Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg 
Ul 210 215 220 



25 caa ace aat aca ate ata gat gtc caa ata age aca cca cgc cca gtc 720 

t^. Gin Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val 

II? 225 230 235 240 

55 aaa tta ctt aga ggc eat act ett gtc etc aat tgt act get ace act 768 

Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr 
245 250 255 

ecc ttg aac acg aga gtt caa atg ace tgg agt tac cct gat gaa aaa 816 
Pro Leu Asn Thr Arg Val Gin Met Thr Trp Ser Tyr Pro Asp Glu Lys 
260 265 270 

aat aag aga get tec gta agg cga cga att gac caa age aat tee cat 864 
Asn Lys Arg Ala Ser Val Arg Arg Arg He Asp Gin Ser Asn Ser His 
275 280 285 

gee aac ata ttc tac agt gtt ctt act att gac aaa atg cag aac aaa 912 
Ala Asn He Phe Tyr Ser Val Leu Thr He Asp Lys Met Gin Asn Lys 
290 295 300 

gac aaa gga ctt tat act tgt cgt gta agg agt gga cca tea ttc aaa 960 
Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys 
305 310 315 320 

tct gtt aac ace tea gtg cat ata tat gat aaa gca ggc ccg ggc gag 1008 
Ser Val Asn Thr Ser Val His He Tyr Asp Lys Ala Gly Pro Gly Glu 
325 330 335 

ecc aaa tct tgt gac aaa act cac aca tgc cca ccg tgc cca gca cct 1056 
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro 
340 345 350 



2 



gaa etc ctg ggg gga ccg tea gte ttc etc ttc ccc cca aaa ccc aag 1104 

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 

355 360 365 

gac acc etc atg ate tee egg ace cct gag gte aca tgc gtg gtg gtg 1152 

Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 

370 375 380 

gac gtg age cac gaa gac cct gag gte aag ttc aac tgg tac gtg gac 1200 

Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp 

385 390 395 400 

ggc gtg gag gtg cat aat gcc aag aca aag ccg egg gag gag cag tac 1248 

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr 

405 410 415 

aac age aeg tac cgt gtg gte age gte etc ace gte ctg cac cag gac 1296 

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 

420 425 430 

M' tgg ctg aat ggc aag gag tac aag tgc aag gte tec aac aaa gee etc 1344 

13 Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 

Q 435 440 445 

o 

,fl cca gcc ccc ate gag aaa acc ate tec aaa gcc aaa ggg cag ccc ega 1392 

iK Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg 

450 455 460 



Irl 

^5 



gaa cca cag gtg tac acc ctg ccc cca tec egg gat gag ctg acc aag 1440 

^ Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys 

H 465 470 475 480 

Q aac cag gte age ctg acc tgc ctg gte aaa ggc ttc tat ccc age gac 1488 

m Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 

485 490 495 

M 

' . ate gcc gtg gag tgg gag age aat ggg cag ccg gag aac aac tac aag 1536 

He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys 
500 505 510 

acc acg cct ccc gtg ctg gac tec gac ggc tec ttc ttc etc tac age 1584 

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
515 520 525 

aag etc acc gtg gac aag age agg tgg cag cag ggg aac gte ttc tea 1632 

Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser 

530 535 540 

tgc tec gtg atg cat gag get ctg cac aac cac tac acg cag aag age 1680 

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 

545 550 555 560 

etc tee ctg tet ccg ggt aaa tga 1704 

Leu Ser Leu Ser Pro Gly Lys 
565 



<210> 2 

<211> 567 

<212> PRT 

<213> Homo sapiens 
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<400> 2 
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Cys 
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Thr 


Gly 


Ser 


Ser 


Ser 


Gly 


Ser 


Lys 


Leu 


Lys 
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Pro 








20 
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Glu 


Leu 


Ser 


Leu 


Lys 


Gly 


Thr 


Gin 


His 


He 


Met 


Gin 


Ala 


Gly 


Gin 


Thr 






35 










40 










45 








Leu 


His 


Leu 


Gin 


Cys 


Arg 


Gly 


Glu 


Ala 


Ala 


His 


Lys 


Trp 


Ser 


Leu 


Pro 




50 










55 










60 










Glu 


Met 


Val 


Ser 


Lys 


Glu 


Ser 


Glu 


Arg 


Leu 


Ser 


He 


Thr 


Lys 


Ser 


Ala 


65 










70 










75 










80 


Cys 


Gly 


Arg 


Asn 


Gly 


Lys 


Gin 


Phe 


Cys 


Ser 


Thr 


Leu 


Thr 


Leu 


Asn 


Thr 










85 










90 










95 




Ala 


Gin 


Ala 


Asn 


His 


Thr 


Gly 


Phe 


Tyr 


Ser 


Cys 


Lys 


Tyr 


Leu 


Ala 


Val 








100 










105 










110 






Pro 


Thr 


Ser 


Lys 


Lys 


Lys 


Glu 


Thr 


Glu 


Ser 


Ala 


He 


Tyr 


He 


Phe 


He 






115 










120 










125 








Ser 


Asp 


Thr 


Gly 


Arg 


Pro 


Phe 


Val 


Glu 


Met 


Tyr 


Ser 


Glu 


He 


Pro 


Glu 




130 










135 










140 










lie 


lie 


His 


Met 


Thr 


Glu 


Gly 


Arg 


Glu 


Leu 


Val 


He 


Pro 


Cys 


Arg 


Val 


145 










150 










155 










160 


Thr 


Ser 


Pro 


Asn 


He 


Thr 


Val 


Thr 


Leu 


Lys 


Lys 


Phe 


Pro 


Leu 


Asp 


Thr 










165 










170 










175 




Leu 


He 


Pro 


Asp 


Gly 


Lys 


Arg 


He 


He 


Trp 


Asp 


Ser 


Arg 


Lys 


Gly 


Phe 








180 










185 










190 






lie 


He 


Ser 


Asn 


Ala 


Thr 


Tyr 


Lys 


Glu 


He 


Gly 


Leu 


Leu 


Thr 


Cys 


Glu 






195 










200 










205 








Ala 


Thr 


Val 


Asn 


Gly 


His 


Leu 


Tyr 


Lys 


Thr 


Asn 


Tyr 


Leu 


Thr 


His 


Arg 




210 










215 










220 










Gin 


Thr 


Asn 


Thr 


He 


He 


Asp 


Val 


Gin 


He 


Ser 


Thr 


Pro 


Arg 


Pro 


Val 


225 










230 










235 










240 


Lys 


Leu 


Leu 


Arg 


Gly 


His 


Thr 


Leu 


Val 


Leu 


Asn 


Cys 


Thr 


Ala 


Thr 


Thr 










245 










250 










255 




Pro 


Leu 


Asn 


Thr 


Arg 


Val 


Gin 


Met 


Thr 


Trp 


Ser 


Tyr 


Pro 


Asp 


Glu 


Lys 








260 










265 










270 






Asn 


Lys 


Arg 


Ala 


Ser 


Val 


Arg 


Arg 


Arg 


He 


Asp 


Gin 


Ser 


Asn 


Ser 


His 






275 










280 










285 








Ala 


Asn 


He 


Phe 


Tyr 


Ser 


Val 


Leu 


Thr 


He 


Asp 


Lys 


Met 


Gin 


Asn 


Lys 




290 










295 










300 










Asp 


Lys 


Gly 


Leu 


Tyr 


Thr 


Cys 


Arg 


Val 


Arg 


Ser 


Gly 


Pro 


Ser 


Phe 


Lys 


305 










310 










315 










320 


Ser 


Val 


Asn 


Thr 


Ser 


Val 


His 


He 


Tyr 


Asp 


Lys 


Ala 


Gly 


Pro 


Gly Glu 










325 










330 










335 




Pro 


Lys 


Ser 


Cys 


Asp 


Lys 


Thr 


His 


Thr 


Cys 


Pro 


Pro 


Cys 


Pro 


Ala 


Pro 








340 










345 










350 






Glu 


Leu 


Leu 


Gly 


Gly 


Pro 


Ser 


Val 


Phe 


Leu 


Phe 


Pro 


Pro 


Lys 


Pro 


Lys 






355 










360 










365 








Asp 


Thr 


Leu 


Met 


He 


Ser 


Arg 


Thr 


Pro 


Glu 


Val 


Thr 


Cys 


Val 


Val 


Val 




370 










375 










380 










Asp 


Val 


Ser 


His 


Glu 


Asp 


Pro 


Glu 


Val 


Lys 


Phe 


Asn 


Trp 


Tyr 


Val 


Asp 


385 










390 










395 










400 


Gly 


Val 


Glu 


Val 


His 


Asn 


Ala 


Lys 


Thr 


Lys 


Pro 


Arg 


Glu 


Glu 


Gin 


Tyr 










405 










410 










415 




Asn 


Ser 


Thr 


Tyr 


Arg 


Val 


Val 


Ser 


Val 


Leu 


Thr 


Val 


Leu 


His 


Gin 


Asp 








420 










425 










430 






Trp 


Leu 


Asn 


Gly 


Lys 


Glu 


Tyr 


Lys 


Cys 


Lys 


Val 


Ser 


Asn 


Lys 


Ala 


Leu 






435 










440 










445 








Pro 


Ala 


Pro 


He 


Glu 


Lys 


Thr 


He 


Ser 


Lys 


Ala 


Lys 


Gly 


Gin 


Pro 


Arg 




450 










455 










460 










Glu 


Pro 


Gin 


Val 


Tyr 


Thr 


Leu 


Pro 


Pro 


Ser 


Arg 


Asp 


Glu 


Leu 


Thr 





. 465 
Asn Gin Val Ser 

He Ala Val Glu 
500 

Thr Thr Pro Pro 
515 

Lys Leu Thr Val 
530 

Cys Ser Val Met 
545 

Leu Ser Leu Ser 



470 

Leu Thr Cys Leu 
485 

Trp Glu Ser Asn 

Val Leu Asp Ser 
520 

Asp Lys Ser Arg 
535 

His Glu Ala Leu 

550 
Pro Gly Lys 
565 



475 

Val Lys Gly Phe 

490 

Gly Gin Pro Glu 
505 

Asp Gly Ser Phe 

Trp Gin Gin Gly 
540 

His Asn His Tyr 
555 



480 

Tyr Pro Ser Asp 

495 

Asn Asn Tyr Lys 
510 

Phe Leu Tyr Ser 
525 

Asn Val Phe Ser 

Thr Gin Lys Ser 
560 



<210> 3 

<211> 1674 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1671) 



<400> 3 

atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg etc age 48 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 
15 10 15 

tgt ctg ctt etc aca gga tct agt tea ggt tea aaa tta aaa gat cct 96 
Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro 
20 25 30 

gaa ctg agt tta aaa gge ace cag eac ate atg eaa gca ggc eag aca 144 
Glu Leu Ser Leu Lys Gly Thr Gin His He Met Gin Ala Gly Gin Thr 
35 40 45 

ctg cat etc eaa tgc agg ggg gaa gca gee eat aaa tgg tct ttg cct 192 
Leu His Leu Gin Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro 
50 55 60 

gaa atg gtg agt aag gaa age gaa agg ctg age ata act aaa tct gee 240 
Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser He Thr Lys Ser Ala 
65 70 75 80 

tgt gga aga aat gge aaa caa tte tgc agt act tta ace ttg aac aca 288 
Cys Gly Arg Asn Gly Lys Gin Phe Cys Ser Thr Leu Thr Leu Asn Thr 
85 90 95 

get eaa gca aac cac act gge tte tac age tgc aaa tat eta get gta 336 
Ala Gin Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val 
100 105 110 

cct act tea aag aag aag gaa aca gaa tct gca ate tat ata ttt att 384 
Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala He Tyr He Phe He 
115 120 125 

agt gat aca ggt aga cct tte gta gag atg tac agt gaa ate cec gaa 432 
Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu He Pro Glu 
130 135 140 

att ata cac atg act gaa gga agg gag etc gtc att cec tgc egg gtt 480 



5 



He He His Met Thr Glu Gly Arg Glu Leu Val He Pro Cys Arg Val 
145 150 155 160 

acg tea cct aac ate act gtt act tta aaa aag ttt cca ctt gac act 528 
Thr Ser Pro Asn He Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr 
165 170 175 

ttg ate cct gat gga aaa cgc ata ate tgg gac agt aga aag ggc tte 576 
Leu He Pro Asp Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe 
180 185 190 

ate ata tea aat gca acg tac aaa gaa ata ggg ctt ctg ace tgt gaa 624 
He He Ser Asn Ala Thr Tyr Lys Glu He Gly Leu Leu Thr Cys Glu 
195 200 205 

gca aca gtc aat ggg cat ttg tat aag aca aac tat etc aca eat ega 672 
Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg 
210 215 220 

J, ^ caa ace aat aca ate ata gat gtc caa ata age aca cca cgc cca gtc 720 

^ Gin Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val 

O 225 230 235 240 

O . aaa tta ctt aga ggc eat act ctt gtc etc aat tgt act get acc act 768 

^fl Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr 

245 250 255 

m 

:mi ccc ttg aac acg aga gtt caa atg ace tgg agt tac cct gat gaa att 816 

Pro Leu Asn Thr Arg Val Gin Met Thr Trp Ser Tyr Pro Asp Glu He 
f. 260 265 270 

gac caa age aat tec cat gee aac ata tte tac agt gtt ctt act att 864 
%d Asp Gin Ser Asn Ser His Ala Asn He Phe Tyr Ser Val Leu Thr He 

tl 275 280 285 

l^-i, gac aaa atg cag aac aaa gac aaa gga ctt tat act tgt cgt gta agg 912 

Asp Lys Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg 
290 295 300 

agt gga cca tea tte aaa tet gtt aac acc tea gtg eat ata tat gat 960 
Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser Val His He Tyr Asp 
305 310 315 320 

aaa gca ggc ccg ggc gag ccc aaa tet tgt gac aaa act cac aca tge 1008 
Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys 
325 330 335 

cca ccg tgc cca gca cct gaa etc ctg ggg gga ccg tea gtc tte etc 1056 
Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu 
340 345 350 

tte ccc cca aaa ccc aag gac acc etc atg ate tee egg acc cct gag 1104 
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu 
355 360 365 

gtc aca tgc gtg gtg gtg gac gtg age cac gaa gac cct gag gtc aag 1152 
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys 
370 375 380 

tte aac tgg tac gtg gac ggc gtg gag gtg cat aat gcc aag aca aag 1200 
Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys 



385 



390 



395 



400 



ccg egg gag gag cag tac aac age acg tac cgt gtg gtc age gte etc 1248 
Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu 
405 410 415 

acc gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag tgc aag 1296 
Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys 
420 425 430 

gtc tec aac aaa gcc etc cca gcc ccc ate gag aaa acc ate tec aaa 1344 
Val Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys 
435 440 445 

gee aaa ggg cag ccc cga gaa cca cag gtg tac acc ctg ccc cca tec 1392 
Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser 
450 455 460 

egg gat gag ctg acc aag aac cag gtc age ctg acc tgc ctg gtc aaa 1440 
Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 
^ 465 470 475 480 

s 

O ggc ttc tat ccc age gac ate gcc gtg gag tgg gag age aat ggg cag 1488 

13 Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin 
^fi 485 490 495 

H ccg gag aac aac tac aag acc acg cet ccc gtg ctg gac tec gac ggc 1536 

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly 
500 505 510 



SSI 

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin 



tec ttc ttc etc tac age aag etc acc gtg gac aag age agg tgg cag 1584 



515 520 525 



cag ggg aac gtc ttc tea tgc tec gtg atg eat gag get ctg cac aac 1632 
Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn 
530 535 540 

cac tac acg cag aag age etc tec ctg tet ccg ggt aaa tga 1674 
His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
545 550 555 



<210> 4 
<211> 557 

<212> PRT 

<213> Homo sapiens 



<400> 4 



Met 


Val 


Ser 


Tyr 


Trp Asp Thr 


Gly Val 


Leu 


Leu 


Cys 


Ala 


Leu 


Leu 


Ser 


1 








5 






10 










15 




Cys 


Leu 


Leu 


Leu 


Thr Gly Ser 


Ser 


Ser 


Gly 


Ser 


Lys 


Leu 


Lys 


Asp 


Pro 








20 






25 










30 






Glu 


Leu 


Ser 


Leu 


Lys Gly Thr 


Gin 


His 


He 


Met 


Gin 


Ala 


Gly Gin 


Thr 






35 






40 










45 








Leu 


His 


Leu 


Gin 


Cys Arg Gly 


Glu 


Ala 


Ala 


His 


Lys 


Trp 


Ser 


Leu 


Pro 




50 






55 










60 










Glu 


Met 


Val 


Ser 


Lys Glu Ser 


Glu 


Arg 


Leu 


Ser 


He 


Thr 


Lys 


Ser 


Ala 


65 








70 








75 










80 


Cys 


Gly 


Arg 


Asn 


Gly Lys Gin 


Phe 


Cys 


Ser 


Thr 


Leu 


Thr 


Leu 


Asn 


Thr 



85 90 95 



7 



m 



Ala Gin Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val 

100 105 110 

Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala lie Tyr lie Phe lie 

115 120 125 

Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu lie Pro Glu 

130 135 140 

lie lie His Met Thr Glu Gly Arg Glu Leu Val lie Pro Cys Arg Val 
145 150 155 160 

Thr Ser Pro Asn lie Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr 

165 170 175 

Leu He Pro Asp Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe 

180 185 190 

He He Ser Asn Ala Thr Tyr Lys Glu He Gly Leu Leu Thr Cys Glu 

195 200 205 

Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg 

210 215 220 

Gin Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val 
225 230 235 240 

Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr 

245 250 255 

Pro Leu Asn Thr Arg Val Gin Met Thr Trp Ser Tyr Pro Asp Glu He 
Ud 260 265 270 

Asp Gin Ser Asn Ser His Ala Asn He Phe Tyr Ser Val Leu Thr He 

275 280 285 

Asp Lys Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg 

290 295 300 

Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser Val His He Tyr Asp 
305 310 315 320 

Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys 

325 330 335 

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu 
W 340 345 350 

O Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu 

p. 355 360 365 

Q Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys 

y, 370 375 380 

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys 
385 390 395 400 

Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu 

405 410 415 

Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys 

420 425 430 

Val Ser Asn Lys Ala Leu Pro Ala Pro He Glu Lys Thr He Ser Lys 

435 440 445 

Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser 

450 455 460 

Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 
465 470 475 480 

Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin 

485 490 495 

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly 

500 505 510 

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin 

515 520 525 

Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn 

530 535 540 

His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
545 550 555 

<210> 5 
<211> 1359 



<212> 
<213> 



DNA 

Homo sapiens 



<220> 

<221> CDS 

<222> (1) . . . (1356) 



<400> 5 

atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg etc age 48 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 
15 10 15 

tgt ctg ctt etc aca gga tct agt tec gga ggt aga cct ttc gta gag 96 
Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu 
20 25 30 

atg tac agt gaa ate ccc gaa att ata cac atg act gaa gga agg gag 144 
Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu Gly Arg Glu 
35 40 45 



etc gtc att ccc tgc egg gtt acg tea cct aac ate act gtt act tta 192 
G Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val Thr Leu 

13 50 55 60 



tgg gac agt aga aag ggc ttc ate ata tea aat gea acg tac aaa gaa 288 
Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu 
85 90 95 



aaa aag ttt cca ctt gac act ttg ate cct gat gga aaa cgc ata ate 240 

ffl Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg He He 
?fi 65 70 75 80 

fU 

k 

M ata ggg ctt ctg acc tgt gaa gea aca gtc aat ggg cat ttg tat aag 336 

^\ He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys 

Q 100 105 110 

aca aac tat etc aca cat cga caa acc aat aca ate ata gat gtc caa 384 

Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp Val Gin 

115 120 125 

ata age aca cca cgc cca gtc aaa tta ctt aga ggc cat act ctt gtc 432 

He Ser Thr Pro Arg Pro Val Lys Leu Leu Arg Gly His Thr Leu Val 

130 135 140 

etc aat tgt act get acc act ccc ttg aac acg aga gtt caa atg acc 480 

Leu Asn Cys Thr Ala Thr Thr Pro Leu Asn Thr Arg Val Gin Met Thr 
145 150 155 160 

tgg agt tac cct gat gaa att gac caa age aat tec cat gee aac ata 528 

Trp Ser Tyr Pro Asp Glu He Asp Gin Ser Asn Ser His Ala Asn He 
165 170 175 

ttc tac agt gtt ctt act att gac aaa atg cag aac aaa gac aaa gga 576 

Phe Tyr Ser Val Leu Thr He Asp Lys Met Gin Asn Lys Asp Lys Gly 

180 185 190 

ctt tat act tgt cgt gta agg agt gga cca tea ttc aaa tct gtt aac 624 

Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys Ser Val Asn 

195 200 205 

acc tea gtg cat ata tat gat aaa gea ggc ccg ggc gag ccc aaa tct 672 



Thr Ser Val His lie Tyr Asp Lys Ala Gly Pro Gly Glu Pro Lys Ser 
210 215 220 

tgt gac aaa act cac aca tgc cca ccg tgc cca gca cct gaa etc ctg 720 
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

ggg gga ccg tea gtc ttc etc ttc ccc cca aaa ccc aag gac acc etc 768 
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

atg ate tec egg acc cct gag gtc aca tgc gtg gtg gtg gac gtg age 816 
Met lie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 
260 265 270 

cac gaa gac cct gag gtc aag ttc aac tgg tac gtg gac gge gtg gag 864 
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
275 280 285 

gtg cat aat gee aag aca aag ccg egg gag gag eag tac aac age aeg 912 
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 
290 295 300 

tac cgt gtg gtc age gtc etc acc gtc ctg cac cag gac tgg ctg aat 960 
Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 
305 310 315 320 

gge aag gag tac aag tgc aag gtc tec aac aaa gee etc cca gee ccc 1008 
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 
325 330 335 



fzz ate gag aaa ace ate tec aaa gee aaa ggg eag ccc ega gaa cca cag 1056 

^ lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin 

340 345 350 

gtg tac acc ctg ccc cca tec egg gat gag ctg ace aag aac cag gtc 1104 
Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val 
355 360 365 

age ctg acc tgc ctg gtc aaa gge ttc tat ccc age gac ate gee gtg 1152 
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 
370 375 380 

gag tgg gag age aat ggg cag ccg gag aac aac tac aag acc aeg cct 1200 
Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

ccc gtg ctg gac tee gac gge tec ttc ttc etc tac age aag etc ace 1248 
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
405 410 415 

gtg gac aag age agg tgg cag cag ggg aac gtc ttc tea tgc tee gtg 129 6 

Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 
420 425 430 

atg cat gag get ctg cac aac cac tac aeg cag aag age etc tec ctg 1344 
Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 
435 440 445 

tct ccg ggt aaa tga 1359 
Ser Pro Gly Lys 



10 



450 



<210> 6 

<211> 452 
<212> PRT 

<213> Homo sapiens 



<400> 6 





Met 


Val 


Ser 


Tvr 


Tro 


Asp 


Thr 


Glv 


Val 


Leu 


Leu 


Cys 


Ala 


Leu 


Leu 


Ser 




1 








5 










10 










15 






Cys 


Leu 


Leu 


Leu 


Thr 


Gly 


Ser 


Ser 


Ser 


Glv 


Gly 


Arg 


Pro 


Phe 


Val 


Glu 










20 










25 










30 








Met 




Ser 


Glu 


lie 


Pro 


Glu 


lie 


lie 


His 


Met 


Thr 


Glu 


Gly 


"J- y 


Glu 








35 










40 










45 










Leu 


Val 


lie 


Pro 


Cys 


Arg 


Val 


Thr 


Ser 


Pro 


Asn 


lie 


Thr 


Val 


Thr 


Leu 






50 










55 










60 












Lys 


Lys 


Phe 


Pro 


Leu 


Asp 


Thr 


Leu 


lie 


Pro 


Asp 


Glv 


Lys 


Arg 


He 


He 




65 










70 










75 










80 






Asp 


Ser 


Arg 


Lys 


Glv 


Phe 


lie 


lie 


Ser 


Asn 


Ala 


Thr 


Tvr 


Lys 


Glu 


5 i 










85 










90 










95 






lie 


VJ-L jr 


Leu 


Leu 


Thr 


Cys 


Glu 


Ala 


Thr 


Val 


Asn 


Gly 


His 


Leu 


Tvr 


Lys 










1 on 

J. U 




















110 








1 jtlx 


Ash 


Tyr 


Leu 


Tiir 




Arg 




Thr 


Asn 


1 llX 


Tl «a 
X Xc 


Tl fa 
xxcs 


Asp 


V«l 

V CLX 


0x11 








1 1 R 










190 
XZ U 










1 9 R 
xz ^ 








^. 


±-Le 


Ser 


Tlir 


Pro 


Arg 


Pro 


vax 


Lys 


Leu 


Leu 


Arg 


ijxy 


JrlxS 


inr 


Leu 


VciX 






X J u 




















X4t u 












Leu 


Ash 


L.ys 


i iir 


Ala 


iiir 


xiir 


Pro 


Leu 


Asn 


1 ilX 


Arg 


V ciX 


VjrXli 




± liX 














J. u 










1 

X— ' _/ 










160 


n 


irp 




iyr 


XT J. Vj 


Asp 


nil n 


J. Xtr 


Asp 




OCX 


Asn 


OclX 


nx 


Al ^ 




Tl 
X X t: 


5 s 










165 










170 










175 




ill 




iyi: 




V d-L 


Leu 


J. ilx. 






T 

j_/_y lb 












-Lj_y 


fil V 










1 RD 

X 0 w 










X 0 J 










X -/ V 






-JJSK4 


Leu 


Tyr 


Trir 


Cys 


Arg 




Arg 


Ser 


r*l 17- 
vjxy 


Pro 


Ser 


fne 


Lys 


oer 


Va,X 


Asn 


' 






J. J70 










9nn 

Z U ly 










9 D R 

Z U J 








Pi 




Ser 


vaj. 


rllS 


±±e 


Tyr 


Asp 


Lys 


Ax a 


vjxy 


Pro 


oxy 


^jXU 


Pro 


Lys 


Ser 






Z X u 










Z ± D 










9 9 n 

z z u 












Cys 


Asp 


Lys 


Tnr 


rii S 


Thr 


Cys 


Pro 


Pro 


Cys 


Pro 


AX a. 


Pro 


tjXU 


Leu 


Leu 




z ^ 3 










Z -J u 










9 

Z J 3 










9 AH 

*± u 




vjiy 


vaXy 


Pro 


oer 






Leu 


13 "K 


Pro 


Pro 


Lys 


Pro 


Lys 


Asp 


Tnr 


Leu 












9 










z o u 










9 R R 
z 3 ^ 










Ser 


Arg 


Thr 


Pro 


m n 

'cri.U 


vax 


inr 


Cys 


vax 


vax 


vax 


Asp 


vax 


oc;x 










9 n 

Z D u 










9 fCR 
ZOO 










97n 

Z / u 








rilS 


CjlU 


Asp 


Pro 


(jlU 


va± 


Lys 


File 


Asn 


Trp 


Tyr 


vax 


Asp 


(jXy 


vax 


VaXU 








Z / J 










9 Q n 
z 0 u 










9 ft R 

Z 0 3 










Val 


His 


Asn 


Ala 




Thr 


Lys 


Pro 


Arg 


Glu 


Glu 


Gin 


Tyr 


Asn 


Ser 


Thr 






290 










295 










300 












Tyr 


Arg 


Val 


Val 


Ser 


Val 


Leu 


Thr 


Val 


Leu 


His 


Gin 


Asp 


Trp 


Leu 


Asn 




305 










310 










315 










320 




Gly 


Lys 


Glu 


Tyr 


Lys 


Cys 


Lys 


Val 


Ser 


Asn 


Lys 


Ala 


Leu 


Pro 


Ala 


Pro 












325 










330 










335 






lie 


Glu 


Lys 


Thr 


lie 


Ser 


Lys 


Ala 


Lys 


Gly 


Gin 


Pro 


Arg 


Glu 


Pro 


Gin 










340 










345 










350 








Val 


Tyr 


Thr 


Leu 


Pro 


Pro 


Ser 


Arg 


Asp 


Glu 


Leu 


Thr 


Lys 


Asn 


Gin 


Val 








355 










360 










365 










Ser 


Leu 


Thr 


Cys 


Leu 


Val 


Lys 


Gly 


Phe 


Tyr 


Pro 


Ser 


Asp 


He 


Ala 


Val 






370 










375 










380 












Glu 


Trp 


Glu 


Ser 


Asn 


Gly 


Gin 


Pro 


Glu 


Asn 


Asn 


Tyr 


Lys 


Thr 


Thr 


Pro 




385 










390 










395 










400 




Pro 


Val 


Leu 


Asp 


Ser 


Asp 


Gly 


Ser 


Phe 


Phe 


Leu 


Tyr 


Ser 


Lys 


Leu 


Thr 



405 410 415 



11 



1^ : 



Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 

420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 

435 440 445 

Ser Pro Gly Lys 
450 

<210> 7 
<211> 1389 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1386) 

<400> 7 

atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg etc age 

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

15 10 15 



tgg gac agt aga aag ggc ttc ate ata tea aat gca aeg tac aaa gaa 
Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu 
85 90 95 

ata ggg ctt ctg acc tgt gaa gca aca gtc aat ggg cat ttg tat aag 
He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys 
100 105 110 

aca aac tat etc aca cat cga caa acc aat aca ate ata gat gtc caa 
Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp Val Gin 
115 120 125 

ata age aca cea cgc cca gtc aaa tta ctt aga ggc eat act ctt gtc 
He Ser Thr Pro Arg Pro Val Lys Leu Leu Arg Gly His Thr Leu Val 
130 135 140 

etc aat tgt act get acc act ccc ttg aac aeg aga gtt caa atg ace 
Leu Asn Cys Thr Ala Thr Thr Pro Leu Asn Thr Arg Val Gin Met Thr 
145 150 155 160 

tgg agt tac cct gat gaa aaa aat aag aga get tec gta agg cga cga 
Trp Ser Tyr Pro Asp Glu Lys Asn Lys Arg Ala Ser Val Arg Arg Arg 
165 170 175 



12 



48 



96 



tgt ctg ctt etc aca gga tct agt tec gga ggt aga cct ttc gta gag 

^ Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu 

Q 20 25 30 

'Cl atg tac agt gaa ate ccc gaa att ata cac atg act gaa gga agg gag 144 

m 



192 



Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu Gly Arg Glu 
35 40 45 

etc gtc att ccc tgc egg gtt aeg tea cct aac ate act gtt act tta 
Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val Thr Leu 
f: 50 55 60 

ru 

P aaa aag ttt cca ctt gac act ttg ate cct gat gga aaa cgc ata ate 240 

irt Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg He He 

S 65 70 75 80 



288 



336 



384 



432 



480 



528 



in.- 



att gac caa age aat tec cat gee aac ata ttc tac agt gtt ctt act 576 
lie Asp Gin Ser Asn Ser His Ala Asn lie Phe Tyr Ser Val Leu Thr 
180 185 190 



att gac aaa atg cag aac aaa gac aaa gga ctt tat act tgt cgt gta 
He Asp Lys Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val 
195 200 205 

agg agt gga cca tea ttc aaa tct gtt aac acc tea gtg cat ata tat 
Arg Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser Val His He Tyr 
210 215 220 

gat aaa gca ggc ccg ggc gag cce aaa tct tgt gac aaa act cac aca 
Asp Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Thr 
225 230 235 240 

tge cca ccg tge cca gca cct gaa etc ctg ggg gga ccg tea gtc ttc 
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe 
245 250 255 

etc ttc cce cca aaa cce aag gac acc etc atg ate tec egg acc cct 
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro 
260 265 270 



gag gtc aca tge gtg gtg gtg gac gtg age cac gaa gac cet gag gtc 
^ Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val 

m 275 280 285 



etc acc gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag tge 
Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 
325 330 335 

aag gtc tec aac aaa gee etc cca gee cce ate gag aaa acc ate tec 
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro He Glu Lys Thr He Ser 
340 345 350 

aaa gee aaa ggg cag cce ega gaa cca cag gtg tac acc ctg cce cca 
Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro 
355 360 365 



aaa ggc ttc tat cce age gac ate gee gtg gag tgg gag age aat ggg 
Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly 
385 390 395 400 

cag ccg gag aac aac tac aag acc acg cct cce gtg ctg gac tec gac 
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 
405 410 415 

ggc tee ttc ttc etc tac age aag etc acc gtg gac aag age agg tgg 



624 



672 



720 



768 



816 



864 



aag ttc aac tgg tac gtg gac ggc gtg gag gtg cat aat gee aag aca 912 
Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr 
290 295 300 



2 aag ccg egg gag gag cag tac aac age acg tac cgt gtg gtc age gtc 960 

^ Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val 

ft 305 310 315 320 



1008 



1056 



1104 



tec egg gat gag ctg acc aag aac cag gtc age ctg acc tge ctg gtc 1152 
Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val 
370 375 380 



1200 



1248 



1296 



13 



Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp 
420 425 430 



cag cag ggg aac gtc ttc tea tgc tec gtg atg cat gag get etg cac 1344 
Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His 
435 440 445 



aac cac tac acg cag aag age etc tec etg tet eeg ggt aaa 
Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 460 

tga 

<210> 8 

<211> 462 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

15 10 15 

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu 

20 25 30 

Met Tyr Ser Glu lie Pro Glu lie He His Met Thr Glu Gly Arg Glu 
^ 35 40 45 

m Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val Thr Leu 

m SO 55 60 

in Lys Lys Phe Pro Leu Asp Thr Leu lie Pro Asp Gly Lys Arg He He 

nl 65 70 75 80 

Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu 
85 90 95 

?! He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys 

fU 100 105 110 

53 Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp Val Gin 

fl 115 120 125 

P He Ser Thr Pro Arg Pro Val Lys Leu Leu Arg Gly His Thr Leu Val 

130 135 140 

Leu Asn Cys Thr Ala Thr Thr Pro Leu Asn Thr Arg Val Gin Met Thr 
145 150 155 160 

Trp Ser Tyr Pro Asp Glu Lys Asn Lys Arg Ala Ser Val Arg Arg Arg 

165 170 175 

He Asp Gin Ser Asn Ser His Ala Asn He Phe Tyr Ser Val Leu Thr 

180 185 190 

He Asp Lys Met Gin Asn Lys Asp Lys Gly Leu Tyr Thr Cys Arg Val 

195 200 205 

Arg Ser Gly Pro Ser Phe Lys Ser Val Asn Thr Ser Val His He Tyr 

210 215 220 

Asp Lys Ala Gly Pro Gly Glu Pro Lys Ser Cys Asp Lys Thr His Thr 
225 230 235 240 

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe 

245 250 255 

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro 

260 265 270 

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val 

275 280 285 

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr 

290 295 300 

Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val 
305 310 315 320 

Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 
325 330 335 



1386 



1389 



14 



Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser 

340 345 350 

Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro 

355 360 365 

Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val 

370 375 380 

Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly 
385 390 395 400 

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 

405 410 415 

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp 

420 425 430 

Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His 

435 440 445 

Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 460 

<210> 9 

<211> 1704 

<212> DNA 

<213> Homo sapiens 



O <220> 

O <221> CDS 

O <222> (1) . . . (1701) 

m. <400> 9 

atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg etc age 48 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 
15 10 15 



p. 5 

iS 

ru 

f^' tgt ctg ctt etc aca gga tct agt tea ggt tea aaa tta aaa gat cet 96 

fU Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro 
P 20 25 30 

g gaa ctg agt tta aaa ggc acc cag cac ate atg caa gca ggc cag aca 144 

2 Glu Leu Ser Leu Lys Gly Thr Gin His lie Met Gin Ala Gly Gin Thr 

35 40 45 

ctg eat etc caa tgc agg ggg gaa gca gee eat aaa tgg tct ttg cet 192 
Leu His Leu Gin Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro 
50 55 60 

gaa atg gtg agt aag gaa age gaa agg ctg age ata act aaa tct gee 240 
Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser lie Thr Lys Ser Ala 
65 70 75 80 

tgt gga aga aat ggc aaa caa ttc tgc agt act tta acc ttg aac aca 288 
Cys Gly Arg Asn Gly Lys Gin Phe Cys Ser Thr Leu Thr Leu Asn Thr 
85 90 95 

get caa gca aac cac act ggc ttc tac age tgc aaa tat eta get gta 336 
Ala Gin Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val 
100 105 110 

cet act tea aag aag aag gaa aca gaa tct gca ate tat ata ttt att 384 
Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala lie Tyr lie Phe lie 
115 120 125 

agt gat aca ggt aga cet ttc gta gag atg tac agt gaa ate cec gaa 432 
Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu lie Pro Glu 



15 



.yi 



130 135 140 

att ata cac atg act gaa gga agg gag etc gtc att ccc tgc egg gtt 480 
He He His Met Thr Glu Gly Arg Glu Leu Val He Pro Cys Arg Val 
145 150 155 160 

acg tea cot aac ate act gtt act tta aaa aag ttt cea ett gac act 528 
Thr Ser Pro Asn He Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr 
165 170 175 



ttg ate eet gat gga aaa cge ata ate tgg gae agt aga aag gge ttc 
Leu He Pro Asp Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe 
180 185 190 



gca aca gtc aat ggg cat ttg tat aag aca aac tat etc aca eat ega 
Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg 
_ 210 215 220 

© caa ace aat aca ate ata gat gtc caa ata age aca cea cge cea gtc 

O Gin Thr Asn Thr He He Asp Val Gin He Ser Thr Pro Arg Pro Val 

Q 225 230 235 240 



576 



ate ata tea aat gea acg tac aaa gaa ata ggg ctt ctg acc tgt gaa 624 
He He Ser Asn Ala Thr Tyr Lys Glu He Gly Leu Leu Thr Cys Glu 
195 200 205 



672 



720 



768 



aaa tta ett aga gge eat act ctt gtc etc aat tgt act get ace act 
Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr 
245 250 255 

ccc ttg aac acg aga gtt caa atg acc tgg agt tac cct gat gaa aaa 
Pro Leu Asn Thr Arg Val Gin Met Thr Trp Ser Tyr Pro Asp Glu Lys 
fu 260 265 270 

P aat aag aac get tec gta agg cga cga att gac caa age aat tec cat 

O Asn Lys Asn Ala Ser Val Arg Arg Arg He Asp Gin Ser Asn Ser His 

U 275 280 285 

gee aac ata ttc tac agt gtt ett act att gac aaa atg cag aae aaa 
Ala Asn He Phe Tyr Ser Val Leu Thr He Asp Lys Met Gin Asn Lys 
290 295 300 

gae aaa gga ett tat act tgt cgt gta agg agt gga cea tea ttc aaa 
Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys 
305 310 315 320 

tct gtt aae ace tea gtg eat ata tat gat aaa gca gge ccg gge gag 
Ser Val Asn Thr Ser Val His He Tyr Asp Lys Ala Gly Pro Gly Glu 
325 330 335 

ccc aaa tct tgt gac aaa act cac aca tgc cea ccg tgc cea gea eet 
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro 
340 345 350 

gaa etc ctg ggg gga ccg tea gtc ttc etc ttc ccc cea aaa ccc aag 
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
355 360 365 

gac ace etc atg ate tee egg ace eet gag gtc aca tgc gtg gtg gtg 1152 
Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys Val Val Val 
370 375 380 



816 



864 



912 



960 



1008 



1056 



1104 



16 



gac gtg age cac gaa gac cct gag gtc aag ttc aac tgg tac gtg gac 1200 
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp 
385 390 395 400 

ggc gtg gag gtg cat aat gcc aag aca aag ccg egg gag gag cag tac 1248 
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr 
405 410 415 



aac age acg tac cgt gtg gtc age gtc etc ace gtc ctg cac cag gac 
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 
420 425 430 



530 535 540 

tgc tee gtg atg eat gag get ctg eae aac cac tac acg cag aag age 
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 
545 550 555 560 

etc tec ctg tet ccg ggt aaa tga 
Leu Ser Leu Ser Pro Gly Lys 
565 



<210> 10 
<211> 567 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

15 10 15 

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro 

20 25 30 

Glu Leu Ser Leu Lys Gly Thr Gin His He Met Gin Ala Gly Gin Thr 



17 



1296 



tgg ctg aat ggc aag gag tac aag tgc aag gtc tec aac aaa gee etc 1344 
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 
435 440 445 

cca gcc cec ate gag aaa ace ate tee aaa gcc aaa ggg cag cce cga 1392 
Pro Ala Pro He Glu Lys Thr He Ser Lys Ala Lys Gly Gin Pro Arg 
450 455 460 

^f" gaa cca cag gtg tac ace ctg cce eca tec egg gat gag ctg ace aag 1440 

O Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys 

S 465 470 475 480 

aac cag gtc age ctg ace tgc ctg gtc aaa ggc ttc tat cec age gac 
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 
485 490 495 



1488 



ate gcc gtg gag tgg gag age aat ggg cag ccg gag aac aac tac aag 1536 
g . He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys 

500 505 510 



1584 



G acc acg cct cec gtg ctg gac tee gac ggc tee ttc ttc etc tac age 

. Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

6. 515 520 525 

^ aag etc ace gtg gac aag age agg tgg cag cag ggg aac gtc ttc tea 1632 

Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser 



1680 



1704 



35 

Leu His Leu Gin 
50 

Glu Met Val Ser 

65 

Cys Gly Arg Asn 

Ala Gin Ala Asn 
100 

Pro Thr Ser Lys 
115 

Ser Asp Thr Gly 
130 

lie lie His Met 

145 

Thr Ser Pro Asn 

Leu lie Pro Asp 
180 

lie lie Ser Asn 
195 

Ala Thr Val Asn 
210 

Gin Thr Asn Thr 
225 

Lys Leu Leu Arg 

Pro Leu Asn Thr 
260 

Asn Lys Asn Ala 
275 

Ala Asn lie Phe 
290 

Asp Lys Gly Leu 
305 

Ser Val Asn Thr 

Pro Lys Ser Cys 
340 

Glu Leu Leu Gly 
355 

Asp Thr Leu Met 
370 

Asp Val Ser His 
385 

Gly Val Glu Val 

Asn Ser Thr Tyr 
420 

Trp Leu Asn Gly 
435 

Pro Ala Pro lie 
450 

Glu Pro Gin Val 
465 

Asn Gin Val Ser 

lie Ala Val Glu 

500 

Thr Thr Pro Pro 
515 



40 

Cys Arg Gly Glu 
55 

Lys Glu Ser Glu 

70 

Gly Lys Gin Phe 

85 

His Thr Gly Phe 

Lys Lys Glu Thr 
120 

Arg Pro Phe Val 
135 

Thr Glu Gly Arg 
150 

lie Thr Val Thr 

165 

Gly Lys Arg lie 

Ala Thr Tyr Lys 
200 

Gly His Leu Tyr 
215 

He He Asp Val 
230 

Gly His Thr Leu 

245 

Arg Val Gin Met 

Ser Val Arg Arg 
280 

Tyr Ser Val Leu 
295 

Tyr Thr Cys Arg 
310 

Ser Val His He 

325 

Asp Lys Thr His 

Gly Pro Ser Val 
360 

He Ser Arg Thr 
375 

Glu Asp Pro Glu 
390 

His Asn Ala Lys 

405 

Arg Val Val Ser 

Lys Glu Tyr Lys 
440 

Glu Lys Thr He 
455 

Tyr Thr Leu Pro 
470 

Leu Thr Cys Leu 
485 

Trp Glu Ser Asn 

Val Leu Asp Ser 
520 



Ala Ala His Lys 
60 

Arg Leu Ser He 
75 

Cys Ser Thr Leu 

90 

Tyr Ser Cys Lys 
105 

Glu Ser Ala He 

Glu Met Tyr Ser 
140 

Glu Leu Val He 

155 

Leu Lys Lys Phe 
170 

He Trp Asp Ser 
185 

Glu He Gly Leu 

Lys Thr Asn Tyr 
220 

Gin He Ser Thr 
235 

Val Leu Asn Cys 

250 

Thr Trp Ser Tyr 
265 

Arg He Asp Gin 

Thr He Asp Lys 
300 

Val Arg Ser Gly 
315 

Tyr Asp Lys Ala 

330 

Thr Cys Pro Pro 
345 

Phe Leu Phe Pro 

Pro Glu Val Thr 
380 

Val Lys Phe Asn 
395 

Thr Lys Pro Arg 
410 

Val Leu Thr Val 

425 

Cys Lys Val Ser 

Ser Lys Ala Lys 
460 

Pro Ser Arg Asp 

475 

Val Lys Gly Phe 
490 

Gly Gin Pro Glu 

505 

Asp Gly Ser Phe 



45 

Trp Ser Leu Pro 

Thr Lys Ser Ala 
80 

Thr Leu Asn Thr 

95 

Tyr Leu ' Ala Val 
110 

Tyr He Phe He 
125 

Glu He Pro Glu 

Pro Cys Arg Val 
160 

Pro Leu Asp Thr 

175 

Arg Lys Gly Phe 
190 

Leu Thr Cys Glu 
205 

Leu Thr His Arg 

Pro Arg Pro Val 
240 

Thr Ala Thr Thr 

255 

Pro Asp Glu Lys 
270 

Ser Asn Ser His 
285 

Met Gin Asn Lys 

Pro Ser Phe Lys 
320 

Gly Pro Gly Glu 
335 

Cys Pro Ala Pro 

350 

Pro Lys Pro Lys 
365 

Cys Val Val Val 

Trp Tyr Val Asp 
400 

Glu Glu Gin Tyr 
415 

Leu His Gin Asp 

430 

Asn Lys Ala Leu 
445 

Gly Gin Pro Arg 

Glu Leu Thr Lys 
480 

Tyr Pro Ser Asp 
495 

Asn Asn Tyr Lys 
510 

Phe Leu Tyr Ser 
525 



18 



Lys Leu Thr Val 
530 

Cys Ser Val Met 
545 

Leu Ser Leu Ser 



Asp Lys Ser Arg 
535 

His Glu Ala Leu 

550 
Pro Gly Lys 
565 



Trp Gin Gin Gly 

540 

His Asn His Tyr 
555 



Asn Val Phe Ser 

Thr Gin Lys Ser 
560 



<210> 11 
<211> 1453 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (69) . . , (1442) 



5 fe? 



2^5 



<400> 11 

aagcttgggc tgcaggtcga tcgactctag aggatcgatc cccgggcgag ctcgaattcg 
caaccacc atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu 
15 10 



gta gag atg tac agt gaa ate ecc gaa att ata eae atg aet gaa gga 
iri Val Glu Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu Gly 

35 40 45 



60 
110 



^ etc age tgt ctg ctt etc aca gga tet agt tee gga ggt aga cct ttc 158 

S Leu Ser Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe 

Q 15 20 25 30 



206 



1; agg gag etc gtc att ccc tgc egg gtt acg tea cet aac ate act gtt 254 

Arg Glu Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val 
50 55 60 

P 

P aet tta aaa aag ttt cea ctt gac act ttg ate cct gat gga aaa ege 302 

Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg 
65 70 75 

ata ate tgg gac agt aga aag ggc ttc ate ata tea aat gea acg tac 
He He Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr 
80 85 90 

aaa gaa ata ggg ctt ctg ace tgt gaa gea aca gtc aat ggg cat ttg 
Lys Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu 
95 100 105 110 

tat aag aca aac tat etc aca eat ega caa ace aat aca ate ata gat 
Tyr Lys Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp 
115 120 125 

gtg gtt ctg agt ccg tet eat gga att gaa eta tet gtt gga gaa aag 
Val Val Leu Ser Pro Ser His Gly He Glu Leu Ser Val Gly Glu Lys 
130 135 140 

ctt gtc tta aat tgt aca gea aga act gaa eta aat gtg ggg att gac 
Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly He Asp 
145 150 155 

ttc aac tgg gaa tac cct tet teg aag cat cag cat aag aaa ctt gta 
Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gin His Lys Lys Leu Val 
160 165 170 



350 



398 



446 



494 



542 



590 



19 



m 



m 



aac cga gac eta aaa acc cag tct ggg agt gag atg aag aaa ttt ttg 638 
Asn Arg Asp Leu Lys Thr Gin Ser Gly Ser Glu Met Lys Lys Phe Leu 
175 180 185 190 

age acc tta act ata gat ggt gta acc egg agt gae caa gga ttg tac 686 
Ser Thr Leu Thr lie Asp Gly Val Thr Arg Ser Asp Gin Gly Leu Tyr 
195 200 205 

acc tgt gca gca tec agt ggg ctg atg ace aag aag aac age aca ttt 734 
Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr Phe 
210 215 220 

gtc agg gtc cat gaa aag ggc ccg ggc gac aaa act cac aca tgc cca 782 
Val Arg Val His Glu Lys Gly Pro Gly Asp Lys Thr His Thr Cys Pro 
225 230 235 

ccg tgc cca gca cct gaa etc ctg ggg gga ccg tea gtc ttc etc ttc 830 
Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe 
240 245 250 

ecc cca aaa ccc aag gac ace etc atg ate tec egg acc cct gag gtc 878 
Pro Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val 
255 260 265 270 

aca tgc gtg gtg gtg gae gtg age cac gaa gac cct gag gtc aag ttc 926 
Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe 
275 280 285 

aac tgg tac gtg gac ggc gtg gag gtg cat aat gee aag aca aag ccg 974 
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
290 295 300 

egg gag gag cag tac aac age acg tac egt gtg gtc age gtc etc acc 1022 
Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
305 310 315 

gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag tgc aag gtc 1070 
Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
320 325 330 

tec aac aaa gcc etc cca gee ccc ate gag aaa acc ate tec aaa gee 1118 
Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala 
335 340 345 350 

aaa ggg cag ccc cga gaa cca cag gtg tac acc ctg ccc cca tec egg 1166 
Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
355 360 365 

gat gag ctg acc aag aac cag gtc age ctg ace tgc ctg gtc aaa ggc 1214 
Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly 
370 375 380 

ttc tat ccc age gac ate gcc gtg gag tgg gag age aat ggg cag ccg 1262 
Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro 
385 390 395 

gag aac aac tac aag acc acg cct ccc gtg ctg gac tec gac ggc tee 1310 
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
400 405 410 



20 



ttc ttc etc tat age aag etc acc gtg gac aag age agg tgg cag cag 1358 
Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin 
415 420 425 430 

ggg aac gtc ttc tea tgc tec gtg atg cat gag get ctg cac aac cac 1406 
Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
435 440 445 

tac aeg cag aag age etc tec ctg tct ceg ggt aaa tgageggecg 1452 
Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 

c 1453 

<210> 12 
<211> 458 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

15 10 15 

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu 
20 25 30 

2 Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu Gly Arg Glu 

35 40 45 

J'p Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val Thr Leu 

50 55 60 

Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg He He 
^ 65 70 75 80 

N^' Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu 

rU 85 90 95 

Q He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys 

|l 100 105 110 

Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp Val Val 
115 120 125 

^ Leu Ser Pro Ser His Gly He Glu Leu Ser Val Gly Glu Lys Leu Val 

130 135 140 

Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly He Asp Phe Asn 
145 150 155 160 

Trp Glu Tyr Pro Ser Ser Lys His Gin His Lys Lys Leu Val Asn Arg 

165 170 175 

Asp Leu Lys Thr Gin Ser Gly Ser Glu Met Lys Lys Phe Leu Ser Thr 

180 185 190 

Leu Thr He Asp Gly Val Thr Arg Ser Asp Gin Gly Leu Tyr Thr Cys 

195 200 205 

Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr Phe Val Arg 

210 215 220 

Val His Glu Lys Gly Pro Gly Asp Lys Thr His Thr Cys Pro Pro Cys 
225 230 235 240 

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 

245 250 255 

Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys 

260 265 270 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

275 280 285 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

290 295 300 

Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
305 310 315 320 

His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser . Asn 



21 



325 330 335 

Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly 

340 345 350 

Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 

355 360 365 

Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 

370 375 380 

Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 
385 390 395 400 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 

405 410 415 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn 

420 425 430 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

435 440 445 

Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 

<210> 13 
<211> 1444 
<212> DNA 
O <213> Homo sapiens 



in 

5 5k 



<220> 
<221> CDS 

<222> (69) . . . (1433) 

<400> 13 

aagcttgggc tgcaggtcga tcgactctag aggatcgatc cccgggcgag ctcgaattcg 60 
caaccacc atg gtc age tac tgg gac acc ggg gtc ctg ctg tgc gcg ctg 110 
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu 
15 10 

etc age tgt ctg ctt etc aca gga tct agt tec gga ggt aga cct tte 158 
Leu Ser Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe 
15 20 25 30 

gta gag atg tac agt gaa ate ccc gaa att ata cac atg act gaa gga 206 
Val Glu Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu Gly 
35 40 45 

^QQ Q^Q etc gtc att ccc tgc egg gtt acg tea cct aac ate act gtt 254 
Arg Glu Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val 
50 55 60 

act tta aaa aag ttt cca ctt gac act ttg ate cct gat gga aaa cgc 302 
Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg 
65 70 75 

ata ate tgg gac agt aga aag ggc tte ate ata tea aat gca acg tac 350 
He He Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr 
80 85 90 

aaa gaa ata ggg ctt ctg acc tgt gaa gca aca gtc aat ggg cat ttg 398 
Lys Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu 
95 100 105 110 

tat aag aca aac tat etc aca cat cga caa acc aat aca ate ata gat 446 
Tyr Lys Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp 
115 120 125 
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ate cag ctg ttg ccc agg aag teg ctg gag ctg ctg gta ggg gag aag 494 
lie Gin Leu Leu Pro Arg Lys Ser Leu Glu Leu Leu Val Gly Glu Lys 
130 135 140 

ctg gtc etc aac tgc acc gtg tgg get gag ttt aac tea ggt gtc ace 542 
Leu Val Leu Asn Cys Thr Val Trp Ala Glu Phe Asn Ser Gly Val Thr 
145 150 155 

ttt gae tgg gae tac cea ggg aag cag gea gag egg ggt aag tgg gtg 590 
Phe Asp Trp Asp Tyr Pro Gly Lys Gin Ala Glu Arg Gly Lys Trp Val 
160 165 170 

ccc gag cga cgc tee caa cag acc cae aca gaa etc tec age ate ctg 638 
Pro Glu Arg Arg Ser Gin Gin Thr His Thr Glu Leu Ser Ser lie Leu 
175 180 185 190 

acc ate cac aac gtc age cag cae gae ctg ggc teg tat gtg tgc aag 686 
Thr lie His Asn Val Ser Gin His Asp Leu Gly Ser Tyr Val Cys Lys 
195 200 205 

gee aac aac ggc ate cag cga ttt egg gag age acc gag gtc att gtg 734 
Q Ala Asn Asn Gly He Gin Arg Phe Arg Glu Ser Thr Glu Val He Val 

210 215 220 

cat gaa aat ggc ccg ggc gae aaa act cae aca tgc cea ecg tgc eca 782 
His Glu Asn Gly Pro Gly Asp Lys Thr His Thr Cys Pro Pro Cys Pro 
225 230 235 



gca cct gaa etc ctg ggg gga ccg tea gtc ttc etc ttc ccc eca aaa 830 
f Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys 

1^ 240 245 250 

Q ccc aag gae acc etc atg ate tec egg acc cct gag gtc aca tgc gtg 878 

Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys Val 
255 260 265 270 



gtg gtg gae gtg age cac gaa gae cct gag gtc aag ttc aac tgg tac 92 6 

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
275 280 285 

gtg gae ggc gtg gag gtg eat aat gee aag aca aag ccg egg gag gag 974 
Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
290 295 300 

cag tac aac age aeg tac cgt gtg gtc age gtc etc acc gtc ctg cae 1022 
Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 

305 310 315 

cag gae tgg ctg aat ggc aag gag tac aag tgc aag gtc tec aac aaa 1070 
Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
320 325 330 

gee etc cea gee ccc ate gag aaa acc ate tec aaa gee aaa ggg cag 1118 
Ala Leu Pro Ala Pro He Glu Lys Thr He Ser Lys Ala Lys Gly Gin 
335 340 345 350 

ccc cga gaa cea cag gtg tac acc ctg ccc eca tec egg gat gag ctg 1166 
Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu 
355 360 365 

ace aag aac cag gtc age ctg acc tgc ctg gtc aaa ggc ttc tat ccc 1214 
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Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
370 375 380 

age gac ate gee gtg gag tgg gag age aat ggg cag eeg gag aac aac 1262 
Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn 
385 390 395 

tac aag acc acg cot ccc gtg ctg gac tec gac ggc tec ttc ttc etc 1310 
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 
400 405 410 

tat age aag etc ace gtg gac aag age agg tgg cag cag ggg aac gtc 1358 
Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val 
415 420 425 430 

ttc tea tge tee gtg atg cat gag get ctg cac aac cac tac acg cag 1406 
Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin 
435 440 445 

aag age etc tee ctg tct ccg ggt aaa tgagcggccg c 1444 
|t^j Lys Ser Leu Ser Leu Ser Pro Gly Lys 

Q 450 455 

<210> 14 
^ <211> 455 

<212> PRT 
"^'^ <213> Homo sapiens 

|U 

^ <400> 14 

fssfc Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

fll 1 5 10 15 

Q Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Gly Arg Pro Phe Val Glu 

m ■ 2 0 2 5 3 0 

Met Tyr Ser Glu lie Pro Glu He He His Met Thr Glu Gly Arg Glu 

35 40 45 

Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr Val Thr Leu 

50 55 60 

Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys Arg He He 
65 70 75 80 

Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr Tyr Lys Glu 

85 90 95 

He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His Leu Tyr Lys 

100 105 110 

Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He Asp He Gin 

115 120 125 

Leu Leu Pro Arg Lys Ser Leu Glu Leu Leu Val Gly Glu Lys Leu Val 

130 135 140 

Leu Asn Cys Thr Val Trp Ala Glu Phe Asn Ser Gly Val Thr Phe Asp 
145 150 155 160 

Trp Asp Tyr Pro Gly Lys Gin Ala Glu Arg Gly Lys Trp Val Pro Glu 

165 170 175 

Arg Arg Ser Gin Gin Thr His Thr Glu Leu Ser Ser He Leu Thr He 

180 185 190 

His Asn Val Ser Gin His Asp Leu Gly Ser Tyr Val Cys Lys Ala Asn 

195 200 205 

Asn Gly He Gin Arg Phe Arg Glu Ser Thr Glu Val He Val His Glu 

210 215 220 

Asn Gly Pro Gly Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro 
225 230 235 240 

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 
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245 










250 










255 




Asp 


Thr 


Leu 


Met 


He 


Ser 


Arg 


Thr 


Pro 


Glu 


Val 


Thr 


Cys 


Val 


Val 


Val 








260 










265 










270 






Asp 


Val 


Ser 


His 


Glu 


Asp 


Pro 


Glu 


Val 


Lys 


Phe 


Asn 


Trp 


Tyr 


Val 


Asp 






275 










280 










285 








Gly Val 


Glu 


Val 


His 


Asn 


Ala 


Lys 


Thr 


Lys 


Pro 


Arg 


Glu 


Glu 


Gin 


Tyr 




290 










295 










300 










Asn 


Ser 


Thr 


Tyr Arg 


Val 


Val 


Ser 


Val 


Leu 


Thr 


Val 


Leu 


His 


Gin 


Asp 


305 










310 










315 










320 


Trp 


Leu 


Asn 


Gly Lys 


Glu 


Tyr 


Lys 


Cys 


Lys 


Val 


Ser 


Asn 


Lys 


Ala 


Leu 










325 










330 










335 




Pro 


Ala 


Pro 


He 


Glu 


Lys 


Thr 


He 


Ser 


Lys 


Ala 


Lys 


Gly 


Gin 


Pro 


Arg 








340 










345 










350 






Glu 


Pro 


Gin 


Val 


Tyr 


Thr 


Leu 


Pro 


Pro 


Ser 


Arg 


Asp 


Glu 


Leu 


Thr 


Lys 






355 










360 










365 








Asn 


Gin 


Val 


Ser 


Leu 


Thr 


Cys 


Leu 


Val 


Lys 


Gly 


Phe 


Tyr 


Pro 


Ser 


Asp 




370 










375 










380 










He 


Ala 


Val 


Glu 


Trp 


Glu 


Ser 


Asn 


Gly 


Gin 


Pro 


Glu 


Asn 


Asn 


Tyr 


Lys 


385 










390 










395 










400 


Thr 


Thr 


Pro 


Pro 


Val 


Leu Asp 


Ser 


Asp 


Gly 


Ser 


Phe 


Phe 


Leu 


Tyr 


Ser 










405 










410 










415 




Lys 


Leu 


Thr 


Val 


Asp 


Lys 


Ser 


Arg 


Trp 


Gin 


Gin 


Gly 


Asn 


Val 


Phe 


Ser 








420 










425 










430 






Cys 


Ser 


Val 


Met 


His 


Glu 


Ala 


Leu 


His 


Asn 


His 


Tyr 


Thr 


Gin 


Lys 


Ser 






435 










440 










445 








Leu 


Ser 


Leu 


Ser 


Pro 


Gly Lys 






















450 










455 
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<211> 


1377 


























<212> 


DNA 




























<213> 


Homo sapiens 






















<220> 






























<221> 


CDS 




























<222> 


(1) 


. . (1374) 
























<400> 


15 


























atg 


gtc 


age 


tac 


tgg 


gac 


acc 


ggg 


gtc 


ctg 


ctg 


tgc 


gcg 


ctg 


etc 


age 


Met 


Val 


Ser 


Tyr 


Trp 


Asp 


Thr 


Gly 


Val 


Leu 


Leu 


Cys 


Ala 


Leu 


Leu 


Ser 


1 








5 










10 










15 




tgt 


ctg 


ctt 


etc 


aca 


gga 


tot 


agt 


tec 


gga 


agt 


gat 


acc 


ggt 


aga 


cct 


Cys 


Leu 


Leu 


Leu 


Thr 


Gly 


Ser 


Ser 


Ser 


Gly 


Ser 


Asp 


Thr 


Gly 


Arg 


Pro 








20 










25 










30 






ttc 


gta 


gag 


atg 


tac 


agt 


gaa 


ate 


ccc 


gaa 


att 


ata 


cac 


atg 


act 


gaa 


Phe 


Val 


Glu 


Met 


Tyr 


Ser 


Glu 


He 


Pro 


Glu 


He 


He 


His 


Met 


Thr 


Glu 






35 










40 










45 








gga 


agg 


gag 


etc 


gtc 


att 


ccc 


tgc 


egg 


gtt 


acg 


tea 


cct 


aac 


ate 


act 


Gly Arg 


Glu 


Leu 


Val 


He 


Pro 


Cys 


Arg 


Val 


Thr 


Ser 


Pro 


Asn 


He 


Thr 




50 










55 










60 










gtt 


act 


tta 


aaa 


aag 


ttt 


cca 


ctt 


gac 


act 


ttg 


ate 


cct 


gat 


gga 


aaa 


Val 


Thr 


Leu 


Lys 


Lys 


Phe 


Pro 


Leu 


Asp 


Thr 


Leu 


He 


Pro 


Asp 


Gly 


Lys 


65 










70 










75 










80 


cgc 


ata 


ate 


tgg 


gac 


agt 


aga 


aag 


ggc 


ttc 


ate 


ata 


tea 


aat 


gca 


acg 


Arg 


He 


He 


Trp 


Asp 


Ser 


Arg 


Lys 


Gly 


Phe 


He 


He 


Ser 


Asn 


Ala 


Thr 



85 90 95 

25 



tac aaa gaa ata ggg ctt ctg acc tgt gaa gca aca gtc aat ggg cat 336 
Tyr Lys Glu lie Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His 
100 105 110 

ttg tat aag aca aac tat etc aca cat cga caa acc aat aca ate ata 384 
Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr lie He 
115 120 125 

gat gtg gtt ctg agt ccg tct cat gga att gaa eta tct gtt gga gaa 432 
Asp Val Val Leu Ser Pro Ser His Gly He Glu Leu Ser Val Gly Glu 
130 135 140 

aag ctt gtc tta aat tgt aca gca aga act gaa eta aat gtg ggg att 480 
Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly He 
145 150 155 160 

gae tte aac tgg gaa tac ect tct teg aag cat cag cat aag aaa ctt 528 
Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gin His Lys Lys Leu 
165 170 175 

^ gta aac cga gac eta aaa acc cag tct ggg agt gag atg aag aaa ttt 576 

Val Asn Arg Asp Leu Lys Thr Gin Ser Gly Ser Glu Met Lys Lys Phe 



•SPSS;- 

Q 

m 
m 



ISO 185 190 

ttg age ace tta act ata gat ggt gta acc egg agt gac caa gga ttg 624 
Leu Ser Thr Leu Thr He Asp Gly Val Thr Arg Ser Asp Gin Gly Leu 
195 200 205 

tac acc tgt gca gca tee agt ggg ctg atg acc aag aag aac age aca 672 
Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr 
210 215 220 

ttt gtc agg gtc cat gaa aag gac aaa act cac aca tgc cca ccg tgc 720 
Phe Val Arg Val His Glu Lys Asp Lys Thr His Thr Cys Pro Pro Cys 
225 230 235 240 

cca gca cet gaa etc ctg ggg gga ccg tea gtc tte etc ttc cce cca 768 
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
245 250 255 

aaa cec aag gac acc etc atg ate tec egg acc cet gag gtc aca tgc 816 
Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys 
260 265 270 

gtg gtg gtg gac gtg age cae gaa gac cet gag gtc aag ttc aac tgg 864 
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
275 280 285 

tac gtg gac ggc gtg gag gtg cat aat gee aag aca aag ccg egg gag 912 
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 
290 295 300 

gag cag tac aac age aeg tac egt gtg gtc age gtc etc acc gtc ctg 960 
Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
305 310 315 320 

cac cag gae tgg ctg aat ggc aag gag tac aag tgc aag gtc tec aac 1008 
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 
325 330 335 
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aaa gcc etc cca gcc ccc ate gag aaa acc ate tec aaa gee aaa ggg 1056 
Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly 
340 345 350 

cag ccc cga gaa cca cag gtg tac acc ctg ccc cca tec egg gat gag 1104 
Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 
355 360 365 

ctg acc aag aac cag gtc age ctg acc tgc ctg gtc aaa ggc ttc tat 1152 
Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
370 375 380 

ccc age gae ate gee gtg gag tgg gag age aat ggg eag ecg gag aac 1200 
Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 
385 390 395 400 

aac tac aag acc acg cet ccc gtg ctg gac tec gac ggc tec ttc ttc 1248 
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
405 410 415 

etc tac age aag etc ace gtg gac aag age agg tgg eag cag ggg aac 1296 
Q Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn 

420 425 430 

gtc ttc tea tgc tee gtg atg cat gag get ctg eac aac eac tac acg 1344 
S Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

^ 435 440 445 

yi 

s'U eag aag age etc tec ctg tct ccg ggt aaa tga 1377 

Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 

pn <210> 16 

%i <211> 458 

?^ <212> PRT 

■ <213> Homo sapiens 

<400> 16 

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser 

15 10 15 

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Asp Thr Gly Arg Pro 

20 25 30 

Phe Val Glu Met Tyr Ser Glu He Pro Glu He He His Met Thr Glu 

35 40 45 

Gly Arg Glu Leu Val He Pro Cys Arg Val Thr Ser Pro Asn He Thr 

50 55 60 

Val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro Asp Gly Lys 
65 70 75 80 

Arg He He Trp Asp Ser Arg Lys Gly Phe He He Ser Asn Ala Thr 

85 90 95 

Tyr Lys Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val Asn Gly His 

100 105 110 

Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg Gin Thr Asn Thr He He 

115 120 125 

Asp Val Val Leu Ser Pro Ser His Gly He Glu Leu Ser Val Gly Glu 

130 135 140 

Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly He 
145 150 155 160 

Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gin His Lys Lys Leu 
165 170 175 
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Val Asn Arg Asp Leu Lys Thr Gin Ser Gly Ser Glu Met Lys Lys Phe 

180 185 190 

Leu Ser Thr Leu Thr lie Asp Gly Val Thr Arg Ser Asp Gin Gly Leu 

195 200 205 

Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr 

210 215 220 

Phe Val Arg Val His Glu Lys Asp Lys Thr His Thr Cys Pro Pro Cys 
225 230 235 240 

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 

245 250 255 

Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys 

260 255 270 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 

275 280 285 

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 

290 295 300 

Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
305 310 315 320 

His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 

325 330 335 

Lys Ala Leu Pro Ala Pro lie Glu Lys Thr lie Ser Lys Ala Lys Gly 

340 345 350 

Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 

355 360 365 

Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 

370 375 380 

Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 
385 390 395 400 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 

405 410 415 

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn 

420 425 430 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr 

435 440 445 

Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 

<210> 17 

<211> 430 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Gly Arg Pro Phe Val Glu Met Tyr Ser Glu He Pro Glu He He His 

15 10 15 

Met Thr Glu Gly Arg Glu Leu Val He Pro Cys Arg Val Thr Ser Pro 

20 25 30 

Asn He Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr Leu He Pro 

35 40 45 

Asp Gly Lys Arg He He Trp Asp Ser Arg Lys Gly Phe He He Ser 

50 55 60 

Asn Ala Thr Tyr Lys Glu He Gly Leu Leu Thr Cys Glu Ala Thr Val 
65 70 75 80 

Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg Gin Thr Asn 

85 90 95 

Thr He He Asp Val Val Leu Ser Pro Ser His Gly He Glu Leu Ser 

100 105 110 

Val Gly Glu Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn 

115 120 125 

Val Gly He Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gin His 
130 135 140 
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Lys 


Lys 


Leu 


Val 


Asn 


Arg 


Asp 


Leu 


Lys 


Thr 


Gin 


Ser 


Gly 


Ser 


Glu 


Met 


145 










150 










155 










160 


Lys 


Lys 


Phe 


Leu 


Ser 


Thr 


Leu 


Thr 


lie 


Asp 


Gly Val 


Thr Arg 


Ser 


Asp 










165 










170 










175 




Gin 


Gly 


Leu 


Tyr 


Thr 


Cys 


Ala 


Ala 


Ser 


Ser Gly Leu Met 


Thr 


Lys 


Lys 








180 










185 










190 






Asn 


Ser 


Thr 


Pne 


Val 


Arg 


Val 


His 


Glu 


Lys 


Gly 


Pro 


Gly Asp 


Lys 


Thr 






195 










200 










205 








His 


Thr 


Cys 


Pro 


Pro 


Cys 


Pro 


Ala 


Pro 


Glu 


Leu 


Leu 


Gly 


Gly 


Pro 


Ser 




210 










215 










22 0 










Val 


Phe 


Leu 


Phe 


Pro 


Pro 


Lys 


Pro 


Lys 


Asp 


Thr 


Leu 


Met 


lie 


Ser 


Arg 


225 










230 










235 










240 


Thr 


Pro 


Glu 


Val 


Thr 


Cys 


Val 


Val 


Val 


Asp Val 


Ser 


His 


Glu 


Asp 


Pro 










245 










250 










255 




Glu 


Val 


Lys 


Phe 


Asn 


Trp 


Tyr 


Val 


Asp 


Gly Val 


Glu 


Val 


His 


Asn 


Ala 








260 










265 










270 






Lys 


Thr 


Lys 


Pro 


Arg 


Glu 


Glu 


Gin 


Tyr 


Asn 


Ser 


Thr 


Tyr 


Arg 


Val 


Val 






275 










280 










285 








Ser 


Val 


Leu 


Thr 


Val 


Leu 


His 


Gin 


Asp 


Trp 


Leu 


Asn 


Gly Lys 


Glu 


Tyr 




290 










295 










300 










Lys 


Cys 


Lys 


Val 


Ser 


Asn 


Lys 


Ala 


Leu 


Pro 


Ala 


Pro 


lie 


Glu 


Lys 


Thr 


305 










310 










315 










320 


lie 


Ser 


Lys 


Ala 


Lys 


Gly 


Gin 


Pro 


Arg 


Glu 


Pro 


Gin 


Val 


Tyr 


Thr 


Leu 










325 










330 










335 




Pro 


Pro 


Ser 


Arg 


Asp 


Glu 


Leu 


Thr 


Lys 


Asn 


Gin Val 


Ser 


Leu 


Thr 


Cys 








340 










345 










350 






Leu 


Val 


Lys 


Gly 


Phe 


Tyr 


Pro 


Ser 


Asp 


lie 


Ala 


Val 


Glu 


Trp 


Glu 


Ser 






355 










360 










365 








Asn 


Gly 


Gin 


Pro 


Glu 


Asn 


Asn 


Tyr 


Lys 


Thr 


Thr 


Pro 


Pro 


Val 


Leu 


Asp 




370 










375 










380 










Ser 


Asp 


Gly 


Ser 


Phe 


Phe 


Leu 


Tyr 


Ser 


Lys 


Leu 


Thr 


Val 


Asp 


Lys 


Ser 


385 










390 










395 










400 


Arg 


Trp 


Gin 


Gin 


Gly 


Asn 


Val 


Phe 


Ser 


Cys 


Ser Val 


Met 


His 


Glu 


Ala 










405 










410 










415 




Leu 


His 


Asn 


His 


Tyr 


Thr 


Gin 


Lys 


Ser 


Leu 


Ser 


Pro 


Gly 


Lys 







420 425 430 



<210> 18 

<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 18 

gactagcagt ccggaggtag acctttcgta gagatg 

<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 19 

cggactcaga accacatcta tgattgtatt ggt 

<210> 20 
<211> 7 
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<212> PRT 

<213> Homo sapiens 



<400> 20 
Gly Arg Pro Phe Val Glu Met 
1 5 

<210> 21 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 21 

acaatcatag atgtggttct gagtccgtct catgg 

<210> 22 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 22 

gataatgccc gggccctttt catggaccct gacaaatg 

<210> 23 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 23 
Val Arg Val His Glu Lys 
1 5 

<210> 24 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 24 

gactagcagt ccggaggtag acctttcgta gagatg 

<210> 25 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 25 

ttcctgggca acagctggat atctatgatt gtattggt 
<210> 26 



30 



<211> 4 

<212> PRT 

<213> Homo sapiens 

<400> 26 
lie Gin Leu Leu 
1 

<210> 27 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 27 

atccagctgt tgcccaggaa gtcgctggag ctgctggta 

<210> 28 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 28 

attttcatgc acaatgacct cggtgctctc ccgaaatcg 

<210> 29 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 29 

tcatagatat ccagctgttg cccaggaagt cgctggag 

<210> 30 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 30 

gataatgccc gggccatttt catgcacaat gacctcggt 

<210> 31 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 31 
Val lie Val His Glu Asn 
1 5 
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<210> 32 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified Fltl receptor 
<400> 32 

Lys Asn Lys Arg Ala Ser Val Arg Arg Arg 
1 5 10 

<210> 33 
<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified Fltl receptor 

<400> 33 
Asn Ala Ser Val Asn Gly Ser Arg 
1 5 

<210> 34 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> modified Fltl receptor 
<400> 34 

Lys Asn Lys Cys Ala Ser Val Arg Arg Arg 
1 5 10 

<210> 35 

<211> 4 

<212> PRT 

<213> Homo sapiens 

<400> 35 
Ser Lys Leu Lys 
1 

<210> 36 

<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 36 

Lys Asn Lys Arg Ala Ser Val Arg Arg 
1 5 

<210> 37 

<211> 4 

<212> PRT 

<213> Homo sapiens 



<400> 37 



Thr lie lie Asp 
1 



<210> 38 

<211> 4 
<212> PRT 

<213> Homo sapiens 
<400> 38 



Val Val Leu Ser 
1 
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